TABLE D-14C

SYSTEM GF ACCOUNTS

PLAR. Brookley Expansion Area and Gulf Disposal

. Plan No. 2

(Modified) 558550-ft. Main Channel .

J.OCATION OF IMPACTS

e

| Withinfthe

'ﬁithin a;

Vithin the !
immediate - _ rest of the larger area
planning area _study- area . .| affected by .
2 o L _(§!§ ) . the plan (BEA)
EQ Account R
9 a. Beneficial
et Impacts _ ’ . :
e Significantly en=-:

1) th-mada resources
: hance industrial
& port facilities
. (2,6,10) T 5_
(2) Nhtural resources® Opportunity exists
. for improving cir-‘
" culation in the -
-upper bay below the
-idisposal'area and

lhorth of the Theodore .

Charnel by discon-

- tinuing existing
methods of disposi
m:intenance material
'alongside the main -

- . ship channel,
b, Adverse Impacts : :
- (1) Atr Quality * The majot factor 11
' - - the number & type
|o£ industry(2,5,10
2) Noiae Level Chanses* Significant effec

" Within the
" rest of the
.nagion

»-,..'..,...._7 SO SN

due to 1nct¢ased porF £acilttiec(2 S 10)'

additional ac=-

tions are lacke -

'ing.

~ ]Section 122 *
| Items required

by Sec., 122 &

| ER 1105-2-105.

- 11 Impact will
"Inot cceur be-
{cause necessary

Index of fodtnbfés::"

Timing

1. Impact is. expected; '
to occur prior to or

‘during implemantation
of tke plan. '

2. Impact is expected :

- within 15 years fol-

lowing plan implemen-'
tation. .

3. Impact is expected

in a longer time frace
(15 or more years fol-
lowing implementation)

-Uncertainty

4. The uncertainty

~ associated with the
.~ impact is 507 or more.
5. The uncertainty {is
between 107, and SOZ.
6. The uncertainty is .
" less than 10%. :

Exclusivelv

"7+ Overlapping entry;i

‘fully monetized in
NED account. i
8. Overlapping entry;

- not fully monetized

i NED account.
Actuality = . .
9. Impact will occur,.'
with izmplexentation.

- 10.Impact will occur :

~only when specific

- additfonal actions -+
- . arve carried out dn:ing
- inplenentatﬂon. - :




TABLE  D-14C

SYSTEM OF ACCOUNTS

v3. Water.QuaIity*.

ovT-a1

4, Natural Re-
sources*

- (will be slightly

-Jdisrupted due to

PLAN: Brookley Expansion Area and Gulf Diaposal Plan
No. 2 (Modified) 55x550-ft. Main Channel

LOCATION_OF'IMPACTS

Within the

Within the -
| immediate . rest of the.
planning area -study area

Within a ..
larger area

| affected by

the glan SBEA’

Within the

| rest of the

nation

Minor release of
heavy ‘metal at
dredging and dis- .
posal sites., As-
similative capaci-
ty of Mobile River|

reduced (1,6,9)
Benthic communitie

placement or dredg:
ed material in the

lgulf disposal siteT,

lower bay, and in
jnearby areas sur-
rounding proposed
upper bay fill ares.
Channel widening
would decrease bent
thic productivity
in approx. 700
qacres‘of the bay
(1,6,9)

e p——— e =

Index of footnote3°

Timing - '

1. Impact is expected to
occur prior to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation.

3. Inpact is expccted in a
‘longer time frame (15 or
more years following im-
plementation,) '
Uncertaintv

4, The uncertainty asso=-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 10% and 507.

6. The uncertainty is less

107. v

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetlzed in NED
account,

Actuality. )

9. Impact will occur with
implementation.

10. Impact will occur only
when specific additional
acticns are carried out
during implementation.

11, Impact will not occur
because neccessary cddi-
tional actions are lacking.

Section 122 *Items required
by Sec.122 & ER 1105-2-105.

PP




TABLE D-14C

SYSTEM OF ACCOUNTS

5. Esthetic. .
Values¥*

wI-a

6. Salinity
Changes

_C. EQ Destroyed

 PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel

LOCATICA OF IMPACTS

Within the.

Within a

larger area
affected by

Within,the

rest of the

! nation

Adverse visual and
odor effects as-
sociated with in-
creased industrial
and commercial de-
velopment and

‘ldredging.(1,5,9)

Dehsér»saltéater.'
111 be introduced

—%

due to larger ship
channel. (1,639)

Natural Resourcés 1, 710 Acres of

‘bay bottom con=-
verted to. faat-
land '

up into Mobile Bay|

Within the
immediate rest of the
| planning area study area
: (SMsA)

_the plan (BEA)

Index of footnotes:
Timing :
1. Impact is expected to
occur prior to or during

implementation of the plan.
2. Impact is expected wi;hin
15 years following plan

implementation.

- 3. Impact is expected in a

longer time frame (15 or.
more years following im-
plerentation.) -
Uncertainty |
4. The uncertalnty asso=
ciated with the impact
is 507 or more. _

5. The uncertainty is
between 107 and 50%.

107.

Exclusively : .
. 1. Overlapping entry,fullyi'b’

monetized in NED account,

8. Overlapping entry; not- f'.j

fully monetized 1n VED

- . account,

;vActualxty . :
9. Iupact. w111 occur uith

‘implementation.,
10, Impact will occur only

" when speclfic additioral

" - actions are carried out

| . during imple"entation.
11, Impact will not occur -

because neccessary addi-

‘.'tional actions are: lacking.'
__§ection 122 *Items required
-by Sec. 122 & ER 1103-2-105 TR

——

6. The uncertainty is less ;;:

PP R




TABLE D-14C
__SYSTEM OF ACCOUNTS

3. SWB Account

a. Beneficial
Impacts

(1) Property
Values

S ohi=a

(2) Public
facilities
and setvicesi

b. Adverse

Impacts

(1) Relocation
of people

.‘ 'PLAN: Brookley Expansion Area and Gulf Dispoaal
o Plan No. 2 (Modified) 55x550-ft. Main Channel
LOCATION OF IMPACTS
Within the Wi~hin the |Within a | within the
immediate | rest of the larger area rest of the
planning area study area affected by nation
’ (smsh) . .

None

Additional land
made available
for port facili-
ty development
(2,6,9)

Possible re-
location of .
housing adja-

- cent to propose
f11l area (1,5,

the plan (BEA)

Index of footnotes:
Timing :

1. Impact is expected to.
occur prior to or during

 implementation of .the plan.

2. Impact is expected within
15 .years following plan
implementation.

- 3. Impact is expected 1n a

‘longer tinme frame (15 or
more years following im-
plementation,)

Uncertainty

4. The uncertainty asso-
ciated with the impact

is 50% or more. :

5. The uncertainty is
between 107 and 507%.

6. The uncertainty is less

" 10%.

Exclusively
7. Overlapping entry;fully

‘monetized in NED account.
8. Overlapping entry; not
fully mcnetized in NED

~ account.

- Actuality

9. Impact will oecur with
implementation, "
10. Impact will occur only
when specific additional
actions are carried out
during implementation.

11. Impact will not occur
because neccessary addi-
tional actions are lacking.

Section 122 *Items required
b}Lges:lgg & ER 1105-2-105.




TABLE_D-14C

:(2)_keloéation of

_ business¥
u ‘ .
T
[y
& : _
(3) Relocation of
' farms* -

(4) COEmunif} :
' growth

- (5) Community’
Coheaiou

" SYSTEM OF ACCOUNTS

- RV

- PLAN: Brookley Expansion Area and Gulf Disposal

- Plan No. 2

(Hndified) SSXSSO-ft. Main Channel

LOCATION OF IMPACES

'Withinfthe

Within a
larger area
affected by

Within the

rest of the

nation

No effects

1 No significant
effects (3,5,10)

 be in line with |

Nd'significant.v
effects (3,5,10)

Implementation of
this plan would

stated community
economic goals. -
Community cohesiosn
as it now exists

-Within the

{ immediate -rest of the-
planning area study area
B _(SMsA)

‘No significant

effects (3,5,10)

would not be dis~|

rupted

the plan gngg)' 

Index of footnotes:
Timing

1. Impact is expected to
occur prior to or during

.implementation of the plan.
2. Impact is expected within

15 years following plan
implementation.
3. Irmpact 1is expected in a

~ loager time frame (15 or

-more vears following in-

. plementation.)

Uncertainty -

4, The uncertainty assa-
ciated with the 1mpact
is 50% or more.

5. The uncertainty is
between 107 and 507%.

6. The uncertainty is less = .

10%.

Exclusively

7. Overlapping entry,fully
monetized in NED account.

8. Overlapping entry; not

fully monetized in NED .

© - account,

Actuality

. 9. Inpact'wlll occur with

implementation.

.10, Impact will occur o11y
when specific additional
actions are carried out
during implecentation.

11. Impact will not occur
because neccessary addi
tional actions are lac&ina.

Section 122 2 *Items raquired

by Sec.122 & ER 1105-2-105.

Cneen e e




TABLE D-14C

SYSTEM OF ACCOUNTS

4. RD Account
. 'a. Beneficial

o (

vvt-d

- (2) Tax Changes*

(3);EnPloymentf~

 Impacts
1) Regional

Growth*

| ‘Within the
© . |"immediate- rest of the larger area rest of the
planning area = | study area .affected by - nation
5 ' ' 1_(SMsA) - the plan (BEA) S
- This plan would Enhance'businesses Enhance  commercia
.. kreate a minor and employment(B businesses, farmin
'Fmployment_growth 5 10) &industry (3,5,10)
(3,6,10) ST . |
Local money for | Commerce & employ- Commerce would | Commerce
[construction & ment would affect | affect tax re- would affect
maintenance(l,5,9)tax revenues.(3,5,1?)venuao (3,5,10) |Federal tax
S : ’ o : C ' revenues(3,5,
10)

b. Adverse

PLAN Brookley Expansion ‘Area and Gulf Disposal

' LOCATION OF IMPACTS

Within the

‘Within the

|within a

Minor increase in
business & indus-

try related to the
Fort would result |

n increased em-
ployment (3,5,10)
No unfaworable

regional effects

tIncreased employ--
ment (3,5,10)

‘ :'Index of footnotes
_ PlentNo. 2,(Mod1fied);55x550§£t. Main.Channelf qje'

Timing -
1. Impact is expected to

occur prior to or during

'implenentation of the plan.

2. Impact is expected withir

‘15 years. following plan
implenentation. ‘
3. Irpact is expected in a

,"‘t longer time frame (15 or

more years following im-

" plérentation.)
“Uncertainty -

4, The uncertainty asso-
ciated with the impact
is 50% or more. :
5. The uncertainty is
between 10% and 50%.

~ 6. The uncertainty is less
- 10%. : ;

Exclusively

7. Overlapping entry;fully
" monetized in NED account.

8. Overlapping entry; not
fully monetized in NED
account. :

Actuality ‘

9. 1 Impact will occur with
implementation.

10. Impact will occur oanly
when specific additional
actions are carried out
during implementation.

11. Impact will not occur
becaise neccessary addi-
tional actions are lacking.

Section 122 *Items required

by Sec.122 & ER 1105-2-1.05.




TABLE D-14D

SYSTEM OF ACCOUNTS

Accounts
.1, National Econo-
zmic Development
' A .
v a. Beneficial Im-
pacts

(1) Annual trsns=
portation sav-
ings

b. Adverse Impact

. cost

2) Annual;charges_

c. B/C Ratio
(total) ‘

PLAN: Gulf Disposal

LOCATION OF IMPACTS

Within the

- | immediate
| plaaning area

Within the

| rest of the

study area
SMSA

| within a
larger area
| affected by

| within the

rest of the
nation

4
(1) Project first

the plan (BEA)

$ 1,733,000%%

_ 'NED ACCOUNT

| *#*Non-Federal costg
-rllocated';o the .
‘Istate. _

the additignal

5% resuited by Pres?

Includes

1dent s water policy

-$30,433,000

(2,6,9)

$20,690,000%% - [$316,906,000
524,054,000

:.1;2 |

" Index of footndtes:

Iiming

1. Impact is expected to
occur prior to or during
implementation of the plan.

2. Impact is expected within

15 years following plan
irplementation. :
3. Impact is expected in a’
longer time frame (15 or
more years following im=
plementation.) :
Uncertainty

4, The uncertainty asso=
ciated with the meact
is 50% or more.

5., The uncertainty 1is
between 10% and 507%.

- 6. The uncertainty is less
10%. :

- Exclusively

7. Qverlapping entry fully"
‘monetized in NED account, -
8. Overlapping entry; not
fully monetized in NED
account, .

Actualltx

9. Impact will occur with
implerentation. : ‘
10. Impzct will occur only :

~when specific additional
~actions are carried out -

during implementation.

.11, Impact will not occur !

because neccessary addi- . |
tional actions are lacking.

Section 122 *Items required

by Sec,122 & ER 1105-2-105.




TABLE D-14D

SYSTEM OF ACCOUNTS ACCOUNTS

b

2, EQ Account
.- a. Beneficial
~~ Impacts
(1) Man-made

resources¥

(2) Watural Re-

sources¥* -

N

9%1-d

PLAN:

Gulf Diapoaal

" LOCATION OF IMPACTS

{ Within the

Within the

Within a

effected by

immediate ‘rest of the " | larger area
planning area study area -
v - ' ‘ _{(SMSA)

| within the

rest of the

| nation -

No significant
compared to no
action"

Circulatior in fhe
upper bay improved

" |by discontinuing

existing methods
of disposing main-
tenance material

~ |alongside the main

b. Adverse Im-
_ pacts
(1) Air Quality

(2) Noise level
" Changes*

ship channe1(1,6,9

No significant imi
pact coupared to
"no act:ion"

{Minor increase due]

to construction -

activity (1,5,9)

t:he plan ( EAL

Index of footnotes:

_ Timing

1. Impact is expected to

“occur prior to or during

implementation of the plan.

2, Impact is expected withir

15 years following plan
implementation.

" 3. Impact is expected in a

longer time frame (15 or
‘more ‘years following im-

- plerentation.)

" 4, The uncertainty asso~

ciated with the impact

~is 50% or more.

5. The uncertainty is
between 107 and 507%.

6. The uncertainty is less
10%.

Exclusively v '
7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
account,

Actuality
9. Impact wiil occur with

"~ implementatiorn.

10. Impact will uccur only
when specific additional
actions are carried out
during implerentation.

" 11. Impact will nmot occur

because neccessary addi-
tional actions are lacking.

Section 122 *Items required

_by Sec,122 & ER 1105-2-195.



TABLE D-14D

__SYSTEM OF ACCOUNTS

,(3)'Hh£§t'Qualiﬁy*

(4) Natural Re-
gources¥® .

| m—q

5) Esﬁhétic Valhe

(6) Salinity
: Changes

‘|dredging and di.sA--5
‘|posal sites (1,6,9)

-}placement of dred-

- Channel widening
|would decrease

channel_(l »9)

PLAN: Gulf Disposal

LOCATION OF IMPACTS

‘Within the Withig the

- | Within the

| rest of the

nation

‘|within a
-immediate rest of the '} larger area
planning area | study area  affected by
: (SMSA) the plan (BEA)

Minoi'releasé of
heavy metal at

Benthic communitigp
disrupted due to

ged material in the
gulf disposal sitep.

benthic producti-
vity in approx.700|
acres of the bay
[1 6311

* Adverse visual
effects associate
with uredging(l,5,P)

Denser saltwater
will be introduced.
PP into Mobile Bay

due to latger shi

Index of footnotes:
Timing
1. Impact is expected to
occur prior to or durirg -
implementation of the plan.
2. Impact is expected within
15 years following plan '
implenentation. -

| 3. Impact is expécted in &

longer time frame (15 ox - -

- more years following im-

'plerentation )
Uncertainty .

4. The uncettainty asso~
ciated with the impact
is 50% or more. . B
S. The uncertainty is
between 107 and 50%.

6. The uncertainty 1s less

107%. -

£xc1us1ve12

1. OJerIapang entty,fully
monetized iz NED account.
8. Overlapping entry; not
fully monetized in NED .
account. . o
Actuality

9. Impact will occur uith
implementation. . -
10. Impact will occur only
when specific additional
actions are carried out
during implementation.

11. Impact will not occur
because neccessary addi- -
tionzl actions are lacking.
Section 122 *Items required

1 by sec.122 & E.1105-2-105.

. X



TABLE_D-14D

SYSTEM OF ACCOUNTS

'PLAN: Gulf Disposal

LOCATION OF IMPACTS

Within a

Within the Within the

immediate - | rest of the larger area
planning area | study area affected by
— (SMSA)

e. EQ DéétrOYed :

3. SWB‘Account _
a. Beneficial
Impacts -

(1) Property
: Values-

.(2)‘Pub11c faci-
‘lities end
services*

C8yI-a

.B; Adﬁerse
Impacts

(1) Relocation of
People

No resources will
be- 1rretrievab1y
lost. :

No significanfim-
pact

Increase in ser-
vices due to lower
transportation
coats (1 6 »10)

No 1mpect

:

Within the -
rest of the

nation

the plan (BEA)

i e o e e

“Index of footnote5°

Iiming -

1. Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact is expected within
15 ,years following plan

- implementation.

3. Impact 1is expected 1n a
longer time frame (15 or
more years following im-
ple"entatlon ) :

Uncertainty

4 The uncertainty asso-

ciated with the impact

" ig 50% or more.
: 5. The uncertainty is

between 107Z and 507.
6. The uncertainty is less

- 10%.

Exclusiﬁeix
7. Overlapping entry;fully

monetized in NED account.
8. Overlepping entry; not
fully monetized in NED
account, .
Actuality

9. Impact w111 occur with
implementation.

10. Impact will occur only
vher specific additional
actions are carried out
during irplementation.

11. Irpact will not occur
because neccessary addi-
tional actions are lacxing.
Section 122 *Items required !
by Sec.122 & ER 1105-2-105. ~ °




TABLE D-14D

=)
i

[N
£
o

of business¥* :No.effects“
(3) Relocation _ - -
of farmg* No effects
(4) Community | .
"~ Growth - | Insignificant
» S impact =
(57.Community | .
: Cohesion . Insignificant

- PLAN:

_ SYSTEM OF ACCOUNTS

Gulf Disposal

" LOCATIUN OF IMPACTS

Within the
immediate
planning area

Within the
rest of -the -
‘study area

(2) Relocation

Within a
larger area
affected by

(SMsA)

- Impact

Within the -
rest of the ;

nation

the plan (BEA)

- 7. Gverlapzi- - o
.,,monetlzed ih LD account, - b
. 8. Overlapping entry; not -

Index of footnotes.,
Timing

1. Impact is expected to
occur prior to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation.

3. Impact is: expected in a
longer tire: frame (15 or .-
more years following im-
plerentation.) .
Uncertainty

4, The uwcertainty asso- -
ciated with the 1mpact '
is 50% or more.

5. The uncertainty is.
‘between 10% and 50%.

‘6. The uncertainty is 1ess_247gf

10%.
Exc1u31velz.

fully monetized in NED
account. ol

Actqgiisz Sl S
9. 1lmpact’ wxll occut with '

ﬂ,xmplementation. L L
u'10 Impact will occur onlyfff' '
- w.en specific addleional
, aCt]OnS are carried out " o
- ~during’ implenentet'01..zizrﬁ?;'ﬁ
11, Impact will not occur
" because: neccessary addi- 3
~tional actions are lacking.

- §ection 122 *Items ’equited”‘.
by Sec. 122 & ER 1105-2-105.;u3'

b""r:y,full.y _f'-f



TABLE

D-14D

SYSTEM OF ACCOUNTS

4,

0s1-a

RD Account
a. Beneficial

Impacts
(1) Regional
Growth*

(2) Tax Changes*

(3) Employment*

b. Adwverse

PLAN:

Gulf Disposai

LOCATION OF IMPACTS

Within the

This plan would
create a minor em-
ployment growth
(3,6,10)

Local money for
construction &

Minor increase in
business & indug-
try related to the
port would result
in increased em=-
ployment.

No unfavorable
regicnal effects

maintenance (1,5,9

(SMSA)

Enhance businesses

and employment (3,5,
10)

Commerce & employ?
ment would affect
t x revenues(3,5,10

Increased employ-
ment (3,5,10)

Within the Witain the Within a

immediate rest of the larger area rest of the
planning area study area affected by nation

u _the plan (BEA) -

& industry (3,5,10]

Commerce would
-affect tax revenusk
D) (3,5,10) ‘

Enhance commercial
businesses, farming

. Commerce wouid

affect Federa]

tax revenues. 1

(3,5,10)

Index of footnote&;

Iiming

1. Impact 1s expected to
occur prior to or during
implementation of the plan.

2, Impact is expected within

15 years following plan _
1mp1ementat10n.

3., Irpact is expected in a’
longer time frame (15 or
more years folluuing im-
plementation.)
Uncertainty -

4. The uncertainty asso-
ciated with the impact

1is 50% or more. .

5. The uncertainty is
between 10% and 50%. _
6. The uncertainty is less
10%.

Exclusively

7. Overlapping entty,fully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
account,

~ Actuelity

9. Impact will occur with
implermentation. "
10. Impact will occur only
when specific additional
acticns are carried out’
during implerentation.

11, Impact will not occur
because neccessary zddi-
tional actions are lacking,

Section 122 *Items required
hy"§eq_lgg4&N§g_1}05-2-105

IR



_TABLE D-14E

SYSTEM or ACCOUNTS

PLAN Channel hidening (Least Environmantally

Danasing,rlan).AO-xASO-ft, Main Chagnel

LOCATION OF IMPACTS

Accounts

Within the
immediate
planning area -

Within. the

rest of . the

study area

. (SMSA)

1. National Eco~

nomic Develops

ment
o, 8¢ Beneficial
:T“ Impacts

/ 4 t._.n (1) Annual trans-
- portation sav-
: ings :

b. Adverse Im-
" pacts

'in (1) Project first

cost

c. B/C Ratio
- (total)

7(2) Annual Chargds

e e oy i

Within a' Within the
larger area rest of the
affected by nation i
the plan (BEA) ———
- |$4,884,000
- (2,6,9)
$940,000%* ’ [17.,"858 ,000 °
$ 67,000%* 1,328,000 .
|  nEp accounr ,
'-H*an-Federal costs
|allocated to the
|state. Includes
_the additional ‘
1 red by Pres-
1den 8 water poliar._

Index of footnotes:
Iimiag

1, Impact is expected to
"occur prior to or during

implementation of the plan. =
2, Impact is expected within

" 15 yecrs following plan
- implementation.
3. Impact is expected 1n a
longer time frame (15 or
more years followxng im- -
‘plexentation.)
Uncertainty

4, Tre uncertainty asso= "

ciated with the impact

'is 50% or more.

5. The uncertainty is
between 107 and 50%.-

6. The uncertainty is less:

10%.

Exclusively '
7. Overlapping °ntry,fu11y

monetized in NED account,

. 8. Overlapping entry; not
fully monetized in NED
account, .

. Actuality
9, ILmpact will occut with
implermentation, .

-10. Impact will occur only
when specific additioral
actions are carried out
during implementation.

11. Impact will not occur -
because neccessary addi-

" " tionzl actions are lacking.

Section 122 *Items required
hy Sec.122 & ER)IIOS-Z-IOS.




TA“BL'E D-14E -

_SYSTEM OF ACCOUNTS

]

" 2. EQ Account
a. Beneficial
~Impacts.
(1) Man-made _
.~ resources*
(2) Natural
resources*

7eT-a

b. Adverse
_ Impacts ,
(1) Air Quality*

(2) Noise level
Changes*

planning area

study area

| (susw)

| affected by -
-the plan SBEA)

PLAN°f Channel Widening (Least environmentally
' o damaging plan) ho-xhso-ft Main Channel
* LOCATION OF mPA'CTs’i S
‘Within the Within the ~  |Withina | Within the.
.immediate rest of the | larger area rest of . the‘.

nation

No effect

Circnlation in th

_upper bay improve
by ‘discontinuing

existing methods
of disposing main
tenance material
alongside the ma
ship channel(l,6,

No effect

"Minor increase

due to construc=

‘tion activity-__

1,5,9)

i
I

L

‘Index of footnotes

- Timing
1. Impact is. expected to
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Uncertainty -
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6. The uncertainty is less

Exclusively
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effects associated
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‘ ~Exc1usive1x
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 tax revanues.(S,

10)

po
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PLAN SELECTION

b227.: Selection of the best plan to solve the problems and meet the needs
‘of the study area result from a comparison of alternative plans. This
oomparison-was‘based,on’the effect assessment,_the contributions to the

: four accounts - NED, EQ, RD, and SWB -"and responsiveness to stated

evaluation criteria.
COMPARISON

228. The COmparisons deseribed in the preceding'paragrsphs yield the

- following concluéions regarding the five alternatives urnder consideration.

229, No Action.. Thistplan makes no positive.contributions to any

. ‘account, Therefore, in comparison to the structural alternatives, it
foregoes any NED benefits resulting from navigation savings and any EQ
‘benefits resulting from removing sediments from the upper bsy_area. Also,
 because it solves no problems4and‘meéts no needs,-the plan is not desired

_:byglocal navigation intersts and fails to meet the tests of acceptability.

'230.. Brookley Expansion Area and Gulf Disposal Plan No. 1, Moiified.
- This planladdresses the navigation problems, fits the long range port
:vdevelopment goale of the Alabama State Docks Department, and eliminates

| all future disposal of dredged-maintenance material in the bay.

231, Brookley Expansion Area and Gulf Disgosal Plan No. 2, Modi fied, gNED).
" This- plan contributes mainly to the NED account, and it is superior to all

others when ccmpared on the basis of net benefits. The environmental prob-
lems dtscribed earlier are slightly greater than other structural plans,
l_however, this plan is considered to have general acceptability because
it addresses the navigation problems and fits the long range port

’ development goals of the Alabama State Docks Department.

1232, Gulf'Disposal.' Like the Brookley Expansion plans, this plan

v addresses the navigation problems in that it provides the same'channelb

- design, However, this plan does not provide for. an area than can be
utilized for future port expansion. The plan addresses the environmental

'problems of disposal of dredged material in the bay and is considered to

_have ‘general acceptability. Appendix 5
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233. Channel Widening,(Leégg Environmentally Damaging Pigg). While the

other structural alternatives make positive contributions primarily to
the NED account, this plan mekes a significant contribntion to the EQ _
account. The Channel Widening,plan wae retained for further consideration
because it had acceptability -even though it did not satisfy‘the planning

objectives as well as the othner structural alternative.
BENEFIT/COST COMPARISON .

234, The B/C ratios of the con91dered structural plans are exh1b1ted

below for comparison

__Plan - - ' _b‘ B/C Ratio - Net Benefits

Brookley Expansion Area. and Gulf

Disposal Plan No. 1 (Modified) =~ 1.5 © $11,104,000
-vBrook]ey Expanéion:Area.andiGulf . _ o S
' Disposal Plan No. 2 (Modified) .5 11,165,000
Gulf Disposal ~ = B 1.2 o 4,646,000
,Channel Widening | ::{'A o 3.5 . . 3,489,000

235. Comparison of the 3rookley Expension Aree'and Gulf Dieposal PIans No. 1
and 2, and the Gulf Disposal Plan reveals they. contributeessentially §imilar
benefits. The Gulf Disposal Plan differs in that it does not contribute any land
- enhancement benefits, The benefits for the Channel Widening Plan were

gained entirely from the reduction in traffic delays in the main bay

channel.

236, The transpornafion éavinge contributed to the deeper draft more
efficient vessels are fnought to be conserVafiVe'based on information
which became available too recently to incorporate into the draft report.-
,;'The possible changes that could result in highet benefits to the prOJect
.-are discussed at the end of Section F, of this report, -

Appendix,s
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;SELECTION.

237, Follow1ng the foreg01ng comparison, ‘a selettion was made hetween

the structural plans Con51deratlons which led to the selection of one
:plan over the other are as follows

‘e A‘though the Channel Widening plan makes a contribution to the

" EQ account by the removal of ‘dredged material from the upper bay and
‘places it in.a less detrimental gulf disposal area, the plan foregoes
'_all transportation sav1ngs from deeper draft vessels by limiting the
j'dePth to ex1st1ng dimensions.. Although this plan is economically effi-

cient 1t does not meet the maJor port need for deeper channels.

[ Disp031tion -of dredged maintenance - material in the lower bay
’appears to have few or no permanent dctrlmental effects on :-he bay,
'however, this disposal technique has received cons iiderable objections

. from env1ronmental 1nterests

-'Qf* Construction of a disposal area in the upper bay not only '
fproduces regional economic benefits for land enhancement but provides
-significant saV1ngs in disposal of new work. dredged material.. The
add1tlonal cost for 1mp1ement1ng the Gulf Disposal plan is not

.cons1dered Justified

.il An assumption was made that the additional cost for modifying

‘”the dredged maintenance material disposal for the existing project would
be offset by environmental gains and benefits of the ex1sting commodity
movements Based on available data, offshore disposal in the area 2 of the
Gulf of Mexico was selected as the best: disposal site for the existing and
.- future channel maintenance material .Thls option is the most conser-
’lvative option to show sound feasibility for:selecting a plan of
.fdevelopment however, ongoing studies and’ 404b evaluations may

‘1ndicate open water bay. disposal areas more sultable in view of

“environmental and " economic impacts.

Appendix 5
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THE SELECTED PLAN

'238, In view of overall evaluation, de31gn criteria and planning
objectives, the plan. defined herein as the Brookley Expans1on Area‘ _
and Gulf Disposal Plan No. 1 modified is considered the best plan for: imnle-
mentation. This plan in combination with other structural endeavors

to improve water quality, that were identified in the report as

requiring additional model studies, will best solve ex1sting problems f

- and meet ‘the needs of the study area. The selected plan, 1nclud1ng

. the required further studies, is described in the follow1ng section '

ot this report.
POTENTIAL MITIGATION MEASURES TO THE SELECTED PLAN

239, 'During the public meetings and'work level'conferences'held during'
Stage I and II ‘planning for this project, several measures were suggested |
by environmental agencies and groups which could be utilized to mitigate.
environmental damages resulting from any.plan to .deepen the Mobile Ship -

Channel.’ These measures include:

'@ Establish oyster beds in. Bon Secour Bay. _
. Improve water circulation in Mobile Bay by creating openings in
ridges paralleling the main ship channel from Dog River to Mob11e River.
® Restore tidal action in Chacaloochee Bay and Polecat Bay., and Garrows Bend.
e Fill depressions which exist in Mobile ‘Bay.
® Establish a- recycle plan to remove material from existing
‘Blakely and Pinto Island disposal areas. '
® Marsh establishment.
240, Since the selected plan would 1emove a significant quantity of
shallow water bottom from productinn, this has been considered an
important aspect of a mitigation attempted Chacaloochee Bay~was -
effectively removed from 1nteracLion with Mobile Bay by construction"
of the Mobile Delta causeway. Tidal exchange is restricted ‘to four
10x5-foot culverts passing-under the highway. In_order to provide
full tidal flushing,_almost the entire causeway-aCross its mouth
would require bridging. This is not considered feasible and may not

be desirable for environmental reasons since the bay presently is’

Appendix 5
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_heavily used by both sportfishermen and duckhunters. However, provisions
 for a partial restoration of tidal exchange would retcrd the rate of

' filling»of the bay, provide a degree of control of undesirable aquatic
plants; Eurasian milfoil, along the northern boundry of the causeway,
and restore much of the nursery value of the lower bay. This measure .
could be implemented without additional model studies if. the differing
goals of the freshwater sportsman and the estuarine advocate_could be

" resolved.

= 241; The establishment of oyster beds in Bon Secour Bay is not corsidered
to be a desirable mitigation measure at this time, since the bay has .a
ghistorical record of very poor spatfall. Thus, it is doubtful that arny

" reefs established would be self-maintaining. However, the circulation
‘changes which ‘would be induced by channel enlargement could greatly

enhance this potential. Additional study is required.

242, Efforts to alter existing circulstion patterns by opening channels
in the upper bay or by filling the depression on the eastern side of the
vh‘ship channel are viewed with reservation. Such actions have the potential
. ofvchsnging the long-term water quality of the bay in a positive manner.

- However, on the other hand, a certain amount‘of oxygen depletion is
.-reQuired if "jubilees" (fish move out of the water up on the shore) on
the eastern shore are to eontinue. If the impact on larval forms is
considered, "jnbilees" may not be‘s bonanza as is commonly thought.

Further investigation is required prior to implementation.

”Appendix 5°
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Appendix 5

ATTACHMENT D-1

Elutriate Analyses of Surface Layer .
. and Core Sediment Samples °
‘Mobile Harbor,
.. Alabama







LOCATIONS OF SEDIMENT AND WATER SAMPLING STATTONS,
- MOBILE BARBOR, ALABAMA.
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Mp-16 CLEARY
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\ MOBILE BAy % MB-14
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OFFSHORE. WATER o $ us-2 o o5 10

-~ SAMPLING STATION

# ug-1

"Scaie In Miies'”""
#t Sediment Sampling Station

- O ¥ater (Elutriate) Sampling Station

Olndicates Water Sample For Elutriate
Collected At Sediment Sampling Statio

D-1-1 -




* AND W/ ING STATIONS,
LOCATIONS OF SEDIMENT AND WATER SAMPL ,
MOBILE HARBOR, ALABAMA
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b2 N




* LOCATIONS OF SEDIMENT AND WATER SAMPLING STATIONS,
 MOBILE HARBOR, ALABAMA
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O
E o
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Match Line
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LOCATIONS OF SEDIMENT AND WAIER "AMPLING STAIIONS
MOBILE HARBOR, ALABAHA '

Station _ : -
Number S ‘ Location
MB-1 - "~ Iighted beacon #4
MB-2*% : . Lighted beacon #9
MB-3 ' 0.25 mile north lighted buoy #2
MB-4* .~ -Lighted buoy #4 at junction of GIWW
MB-5 - Lighted buoy #6 .
MB-6 - Lighted beacon #8
MB-7 ’ ' Lighted beacon #10
MB~8%* ~ Lighted beacen #12
¥B-9 ' : Buoy C-13- ‘
MB-10 : Lighted beacon #15
MB-11 ' - 0.33 mile north lighted beacun 016
MB-12#%% Lighted beacon #18 '
MB-13 . Lighted beacon #20
MB-14 R ‘Lighted beacon #22°
. MB-15 - ' Lighted beacon #24
MB-16*% Lighted beacon #26 at junction of
, ' , ' proposed Theodore Channel
MB-17 ' * Lighted beacon #28
MB-~18% , - Lighted beacon #1 at junction of
S v Hollinger's Island Chanoel
MB-19# ' Halfway betweaen. buoy C-31 and lighted
S beacon #32 '
MB-20%% - Near lighted beacon #33 at junction
o . . of proposed Dog Rliver Channel '
MB-21 o .Lighted beacon #35
MB-22%% - Buoy C-37
MB-23 ' ‘ Lighted beacon #39A°
MB=-24 v At ‘unction of Arlington Channel -
MB-25 ' ’ Halfway between MB-24 and MB-26,
- n~pnroximately 1,000 feet north’
. : _ - of lighted beacon _ :
_MB-26 C At junction o{ -Choctaw Point Channgl

MB-27 ' ADDSCO
‘Notes: *Indicates dilution water collected at site of sediment

‘sample for elutriate test.

**Indicates dilution water collected at site of sediment
sample and offshore for elutriate test. '



. _ SURFACE LAYER
' : SEDIMENT SAMPLES, 1974

Mobile Harbor
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ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS ‘CONSTITUENTS,

SEDIMENT . _

" WATGR

A‘MOBII’.B 'HARBOR, ALABAMA

De1-¢

SAMPLE # MB-2  SAMPLE # vB-2 __ DATE _28 July 74
— {pzwrion | |t
T.0.C. (ppm) ’ 7,2 16.5
AMMONIA NITRIGEN (ppm) 0.04 1.05
T.K.N. (ppm) 2.80 3..2V3

* PHOSPHORUS (ppm) 0.085 ©0.340
CONDUCTIVITY (umhos) 1 '35800 26406
SALINITY (ppt) 23.0 1.7
pH 7.50 7.82

' MERCURY (ppb) | <0.3 | <0.3
ARSENIC (ppb) <10.0 | _'10.0' |
COPPER (ppb) 0.9 1.0

_vzmc‘_ ‘(ppb) 25.1 ’2'2:_.4
CADMIVM (ppb) 0.2 0.2
LEAD (pph) 2.8 2.3.
NICKEL (ppb) 2.8 "3.i 1
CHROMIUM (ppb) <0.5 0.5
IRON (ppb) 22,0 22.0_




ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS ‘CONST).TUENTS,

MOBILE HARBOR, ALABAMA

~ Dp-1-7

SEDIMENT WATER S ,
'SAMPLE # _MB-4 sampLE # MB-4 DATE _28 July 74
- [pasn ST,
T.0.C. (ppm) | 18.0 20.9
AMMONIA NITROGEN (ppm) 0.35 1.47
T.K.N. (ppm) 0.67 2.52
PHOSPHORUS (ppm) 0.503 ©0.702
CONDUCTIVITY (umhos)' 25800 | 31000
SALINITY (ppt) 18.5 21.0
pH | 7.82 | 7.80°
MERCURY (ppb) o7 | ‘OT
ARSENIC (ppﬁ) 25.0 . 10.0
COPPER (ppb) 1.8 3.6

ZINC (péb) .23,7- 9.0
CADMIUM (ppb) 0.8 0.8

LEAD (ppb) 2.6 2.3

- NICKEL (ppb) 0.6 2.8
CHROMIUM (ppb) <0.5 <0.5

~ IRON (ppb) <10.0 ' 31.0




'ELUTRIATE A ‘\LY.;ES OF SEDI' ENT AND WATER SAHPLES
- FOR CHEMICAL AND HEAVY ETALS ‘CONSTT! I'UENTS. :
' MOBILE HARBOR ALABAMA '

‘SEDIMENT  WATER

'SAMPLE {f _MB-8 SAMPLE {/ MB-8 DATE 30 July 74_
ranares el
"§.0.C. (ypm) 14.4 . . '21;2"' '
AMMONIA NITROGEN (ppm) 0.64 1.53 |

" T.K.N. (ppm) | 2.68 3.04
PHOSPHORUS (ppm) 0.055 © 0.100

~ CONDUCTIVITY (umhos) 26900 27600

SALINITY (ppt) 19.1 19.4

pH ' 8.02 | 7~91
MERCURY (pb) .= ’49'2 1
ARSENIC (ppb) - 21,0 26,0
COPPER (ppb) [ 45.5 1.5
ZINC  (ppb) 18.2 63
CADMIUM (ppb) 1.3 0.6 3

LEAD (ppb) | 12.8 20 |

* NICKEL (ppb) 2.8 l96
CHROMI™M (ppb) <0.5 o7 o
IRON (ppb) 20.0 <1'd»-.o;

W AT v P ——— T ——— e+ i S
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" 'ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
'FOR CHEMICAL AND HEAVY METALS CONSTITUENTS,
MOBILE HARBOR, ALABAMA

'SEDIMENT " WATER

SAMPLE & MB-8  SAMPLE # Mobile bffsha:é ' DATE _N.R.
PARAMETER WATER ELUTRIATE
1.0.C: (ppm) S| 2 14.5

i AMMbﬁIA NITROGEN (ppm) | 0.07 | 0.66
LEN. (pm) 0.17 RS
PHOSPHORUS (ppm) | 0.072 | ~0.425
COnnucrlvzrv'(uﬁhps) 35500 | 36300
SALINITY (ppt) | 25.3 26.0
pH o - 803 | 7.33
MERCURY (ppb) [ ez
JRSENIC ppb) 3.0 |

COPPER (ppb) I | 4.1
ZING (ppb) - - 184 | 25.1
CADMIUM (ppb) o e T 0.8
LEAD (ppb) o 3.9 | 4.8
NICKEL (ppb) 43 | 2.4
CHRIMIUM (ppb) o <0.5 ' <0.5

~ IRON (ppb) | K [ 20.0 <10.0

p-1-9



ELULRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES o v 3 .
FOR CHEMICAL AND HEAVY METALS CONSTITUENTS, . : v

MOBILE HARBOR, ALABAMA

WATER

SEDIMENT o | ' |
SAMPLE ## MB-12 _ SaMPLE # _MB-12 DATE _ 30 July 74
o P s
T.0.C. (ppm) 45,7 8.4

AMMONIA NITROGEN (ppm) 6.07 V.38

T.K.t{. (me) 0.11 0.67
PHOSPHORUS 0.162 0.318
CONDUCTIVITY - (umhos) - 17900 26100 |
BALINITY (ppt) 13.0 17.5 |
pH . 7.88 8.02

MERCURY (ppb) <0z o2

ARSENIC (ppb) 24',0 21.0

COPPER (ppb) 1.0 0.8

ZINC (ppb) 23.4 6.‘0

CADMIUM (ppb) 0.2 0.2

LEAb-(ppb) 1.2 <0.5 |
NICKEL (ppb) '1,1 ' "1.4 |

CIIROMIUH (p'pb) 0.5 | <o.S

IRON (ppb) <1d.o 24.6

Dfi-lo



ELUTRIATE ANALYSES OF { EDIMENT AND WATER SAMPLLS
FOR CEEMICAL AND HE:AVY METALS !ONSTITUENTS
MOBILE HAI.BOR ALABAMA

SEDIMENT WATER ' |
SF.'A!;PLE § MB-12 SAMPLE # Mobile Offshore

pate N-R.
[ )
~ T.0.C. {ppm) 219 17,4
AMMONIA NITROGEN (ppm) 0.07 0.1 RE
T.K.N. (ppm) 0.17 2.41
P}’.OS?_HORUS (ppm) | 0.072 | .- _o.:3>7o .
CONDUCTIVITY {umhos) 35500 38600 |
SLLINITY. (ppt) 25.3 25.2 -
| |7
pH 8.03 7.80
MEICIRY (ppb) - o= s
 ARSENIC (ppb) o se | ] w0
- V_COPPE.R (ppb) A 3.6 | ‘ — 0.8
CzINe () 18.4 ] w0
CADMIUM (ppb) R 0.2
LEAD (ppb} 5.9 C '] 1.4
 NICKEL (ppb) . 43| W
CHROMIUM (ppb) - | <0.5 | | <05
IRON (ppb) | <10.0 | <1000

p-1-11




ELUTRIATE ANALYSES OF SEDTMENT AND WATER SAMPLES o | 3 .
"FOR CHEMICAL AND HEAVY METALS ‘CONSTITUENTS, . | ’
MOBILE HARBOR, ALABAMA-

'~ SEDIMENT WATER

- SAMPLE f MB-16 SAMPLE # MB-15 DATE _ 30 July 74 |
PARAMETER DILUTION | | sTanDARD
WATER | ELUTRIATE

r.0.c. (ppm) si.7 |0 | 1.6
AMMONIA NITROGEN (ppm) 1.05 | [ aee
T.K.N. (ppm) ' -2 | " 9.80

" PROSPHORUS (ppm) | 0.560 o T 0.277
CONDUCTIVITY (umhos) | 21900 o ) | 25200 |
SALINITY (ppt) o 14,7 | | 17.5
o P XY I B XY
MERCURY (ppb) so.2 - 40;2'
ARSENIC (ppb) | | <«10.0
'COPPER (ppb) o3 o | ‘1.0
ZINC (ppb) | | 20.9 .' : ¥ : .13.6 |
CADMIUM (ppb) - 0.7 o <0.2
LEAD (ppb) . 4.5 | | 1.2
NICKEL (ppb) -39 ' 7 6.6,
CHROMIUM (ppv) T <0.5 4. - T <0.5
IRON (ppb) | <1C.0 ' 1. 3.0

- D-1-12



ELUTRIL?E ANALYSES OF SEDIMENT AND WATER SAMPLES
_FOR CHEMICAL AND HEAVY METALS CONSTITUENTS,

SEDIMENT

MORILE HARBOR, ALABAMA

- WATER
SAMPLE 1 _MB-16 SAMPLE # Mfm;g___ DA'mu
— s s
7,0.C. (ppm) 21.9 40.8
* AMMONIA NITROGEN (ppm) 0.07 3.32
T.K.N. (ppm) 0.17 8.06
PHOSPHORUS (ppm) 0.072 ~ 0.643
CONDUCTIVITY (ushos) 35540 34500
SALINITY (ppt) 25.3 25.0°
P 8.03 7.79
'MERCURY (ppb) 5.2 co.2
- ARSENIC (ppb) - 31.0 21.0
COPfER»(ppb) 3.6 3.6
ZINC  (ppb) - 18.4 13.8
CADMIUM (ppb) 1.0 0.7
LEAD (ppb) 3.9 6.3
NICKEL (ppb) 4.3 5.0
CHROMIUM (ppb) - <0.5 - <0.5
IRON (ppb) <10.0 28.0

D-1-13




ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS CONGTITUENTS,

MOBJ LE HARBOR, ALABAMA

SEDIMENT WATER . | o
SAMPLE {f __ MB-1B SAMPLE # _ MB-18 DATE 29 July 74
PARAMETER  |prLurION Tsranoaro |
WATER ELUTRIATE
T.0.C.. (ppm) 5.9 51.7
AMMONIA NITROGEN (ppm) 1.04 2.42
T.K.N. (ppm) 2.03 5.66
PHOSPHORUS (ppm) 0.117 0.115
CONDUCTIVITY (umhos) 16100 - 19700
SALINITY (ppt) 10.5 12.1
pH 7.73 8.48
MERCURY (p)b) oz 3,
ARSENIC (ppb) <10.0 <10.0
COPPER (ppb) 1.0 T 0.9
ZINC (ppb) 28.9 15.4
CADMIUM (ppb) 0.3 ‘ . 0.3
LEAD (ppb) 3.1 1.6
" NICKEL (ppb) 2.5_- 1.6
. CHROMIUM (ppb) 0.8 <0.5
IRON (ppb) 26.0 - <10.0




ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS .CONST TTUENTS,

'SEDIMENT

HOBII.E HARBOR, ALABAMA

SAMPLE § MB-19 :ﬁig 4§ MB-19 DATE | 30 July 74
l.
| PARAMETER fonmen | |ELoTRiaTe
T.0.C. (ppm) o ‘5.9 | 15.7 |
AMMONIA NITF.OGEN (ppﬁ) ‘ 0.14 0.88
T.K.N. (ppm) 2.44 2.18
PHOSPHORUS (ppm) 0.027 0.312
CONDUCTIVITY (umhos) k L 8300 14000
'SALINITY (ppt) .."L._.s_z 9.0
pH ! . 8.00 ~ 8.01
MERCURY (ppb) <o0.z <oz
~ ARSENIC (ppb) 17.0° 14.0
COPPER '(ﬁpbi 1.3 | 1.3
 ZINC  (ppb) 1 29.9 8.2
 CADMIUM (ppb) <0.2 0.t
'LEAD (ppb) 2.0 0.9
NICKEL (ppb) 1.8 1.8
.Cl.lP\OMIUH‘ (ppb) <0.5 <0.5
 IRON '(i)pb) B '33.0‘ | 63.0
'n-1;15.




: ELU"RIA[E ANALLDEb OF SEDIﬂth AND NATER SANPLES
- FOR CHEMICAL AND HEAVY MLTALS CONSTI”DENLo,ﬂf
MOBILE HARBOR, ALAB\HA .

SEDIMENT  WATER L
SAMPLE # _ MB-20 savpLE # HB-20  _DbAtE __30 July 74 _

DILUTION | | STANDARD

PARAMETER WATEK o |ELUTRIATE|]

1.0.C. (ppn) B 1. 6.5 | S *,'194»‘1:

~ AMMONIA NITROGEN (ppm) | .91 o 180

TRN ) | g | ] aas
PHOSPHORUS (ppm) - | 0.037 | 1 o6az
CONDUCTIVITY (umhos) 8600 o ,.',".__13400

SALINITY (ppt) R N ".11..0__

wmo g.oo | 1 787

MERCURY (ppL)

ARSENIC (ppb) | ‘ 17.0 ‘ : | _,<10_-'0-"-' S

COPPER (ppb) 1.2 N 1.2

ZINC (ppb) =  29.5 ] 260
CADMIUM (ppb) | |

| _<0.2
LEAD (ppb) , 5.0 | a3

o)
Ho

NICKEL (ppb) | ! o8 | C2.1
_ CHROMIUM (ppb) 1 <0.5 - i ,_<.o;:5v |

IRON (ppb) | = 30.0 _ o 1 30.0 -
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'ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
 FOR CHEMICAL AND HEAVY METALS CONSTITUEITS,
MOBILE HARBOR, ALABAMA ‘

SEDIMENT WATER -

SAMPLE 4 MB-20 gAMPLE # 'Hobil‘e.v Offsb.ore a .DATE ~_N.R. |
PARAMETER»..  . 3i¥g§I°N | B1UTRIATE
- T.0.C. (ppm)._ . 21,9 |- : 11.0
- AMMONIA NITROGEN (ppm) 6.67 - 0.38
TN (pw boear | 5.71
PHOSPHORUS | ewom2 | ] 0.325
. CO_NDI..I.CTIVITY' (umhos) - 35500 | o : 31500
SALINITY (ppt) | 2s.3 | 206
wm  laees || gm
MERCURY (pph) ‘D' 2'_ | | <22
‘ARSENIC-(p#b) : | | 3.0 | <10.0
 COPPER (ppb) 1 3.6 0.8
NG (pEd) 18;4' . 21.3
CADMIUI( (ppb) 1.0 0.3
LRAD (ppb) - o 3.9 - 2.7
© NICKEL (ppb) . 4.3 TR
CHROMIUM (pph) " <o 5 : <0.5 

~ IRON (PPb)'_ | ' <10.0 ' 48.0
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ELU'_IATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR ‘CHEMICAL AND HEAVY METALS CONSTITUENTS,

MOBILE HARBOR, ALABAMA

'p-1-18

SEDIMENT 'WATER | " ar yute 7
SAMPLE # _MB-22 saMpLE f _MB-22 DATE __ 3% July 74
PARAMETER e ELTRLATS|
T.0.C. (ppm) , | 15.2 33.5 |
" AMMONIA NITROGEN (ppm) 1,30 1.46
T.K.N. (ppm) 5.91 8.49
PHOSPHORUS (ppm) - 0.223 10.560
. CONDUCTIVITY (umhos) 11900 | 13000
SALIN_:TY () 7.5 9.0
| 7.0 - 8.08
‘MERGURY (ppb) .4 “oes
.mm‘lc (ppb) | <10.0 | «10.0
COPPER (ppb) 5.5 8.7
ZINC  (ppb) " 7.8 11.3
| CAD!(IUM (ppb)- 9.2 3.5
LEAD (ppb) b8 2.9
NICKEL (ppb) | 2.4 3.7
 CHEOMIUM ppb) | <0.5 <0.5
1K (ppb) 1 18.0 <10.0




' ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
~ FOR CHEMICAL AND HIAVY METALS PONbTITUENTS,

. SEDIMENT

MOBILE H:-RBOR, ALABAMA

SAMPLE # 'Mm—zz ::;::3 ’. Mobile Offshore DATE N.R.
E— DITI. oot
. T.0.C. (ppm) 2139 16.3
| AMMONIA NITROGEN (pp®) | .07 4,02
,_T;g.n;f(ppmo 0.17 9.97
"Pnospuonus ~0.072 0.642
 ¢0NbuCriVITY (uﬁhos) 35500 . 27000
.'SALINiTY (ppt) 25.3 "zc.o'
PH B 1 803 782
MRQRY (ppb) i -
",»}:A‘.'-%EN‘IC (Ppﬁ).': ' 31,0 14.0
' COPPER (ppb) _f”’i. | 3.6 3.7
‘ZINC (ppb) 18.4 12.3
CADMIUH‘v(ppb) 1.0 -} 1.4
_ LEAD (ppb) 3.9 3.9
NiCKEL (ppb)i | 4.3 6.1
o CRROMIUM (PPb) - - <0.5 <0.5
IkDN;(;pb);’ 1 <10.0 16.0

~.D-1-19




 SEDIMENT CORE SAMPLES, 1974

~ Mobile Harbor
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SEDLONT sAMvG § B8

WATER SAMPLE §# ___—B—Fedand Bay

DATL

. PAWAMETER ¥y ¥y
_ )um;i.mm NITROGEN-
- mg/l - 0.98 |- 11.45
TOTAL KJELDAHL
MITROGEN ' ,
mg/k 31,18 11.37
TOTAL PHOSPHATE
- mgll _ i
o ~ '0.010 | 0.095
SALINITY. 1 4
t |
- CONUUCTIVITY -
_.und\us - c
© 1,280 6,000
pH : '
"TOTAL ORGANIC
"~ CAPBGN - ' ' !

' ¥y Dilution ‘..Wfat__ef_' |

,W3'.Elu;t:late Water Centrifuged and filtered thrbugh a 0.45 u filter

. Del-21 |




- SEDIUENT sawpLr # _ M8-8 | ATk
" WATER SANPIE § _—S—Fniend RBoy

it

-

i
s o

TARMETER ),

1"u(ppb)

As (ppb - 11 1
s(ppb) 1.08 B 125

CU(ppE)

1.75) :'_ -] s

Zn(ppb) BN B | 1
u(PP.), 43.5 . | ‘ o 50.0 :

Cd(ppb)

0.00] | | 3s0f

Fh(ppb) 20| i | oo

N eeb) 20.0 1 lseus

. .

Cr(ppb) 6.10 . ". Av. ' | 0700

Fe++(ppb)

- 29.2 | o 12s.0

A

¥y Dilution Water o

ws.ElﬁtriateNWAtex Ceﬁttinged,;hd-filteréd'th:ough-a 0.45 p filter

D-1-22 .




ELUTRIATE 7ST

SEDTMENT SAMPLE §# 10-16 | . DATE

. - WATER SAMLLE § S—dodaud g.;,
| T
PARRMETER ¥y Vs
AMMONIA NITROGEN . |
wg/1 0.98 - | _ B | ‘ | 1.68
TOTAL KJELDANL
NITROGEN : 5
) . TOTAL PHOSPHATE
mg/1 | _
| 0.0 { 0.0104
SALINITY 1 | - 1
conbBeTIviTy
uahos v : .
v280f | | 1650
PH 1 | : o
TOTAL ORGANIC | . |
CARBON - | 3 - ‘0
wg /1 - 67.0 | | - B 38.0

1;1 Dilution Water

, i[:3 Elutriate Watfer_ Centrifuged an'd filtered thtdugh..a‘ 0.45 u filte:

 D-1-23




SEUIMENT SAMPLE #f _MB-16 _

DATA SMEET

 WATER SAUPIE | _Bdadend Bay

 PARMETER | o ;¢3 ﬁ

Hg (ppb)

'As(ppb)

~ Pb(ppb)

N4 (ppb)

1.08 O N 1

Cu(ppb)

s || lues|

Zn(ppb)

Cdlonby . o 1
(ppb) 0.00] - - i -1 o.00f

20.0 . b . .if_f'96Q0i  

Cr(Pph) 0.10| _ ':: - ' - '0.00}

Féi-l-(ppb)

2.2 | o fesar |

¥, Dilution Water . " -

' ws_Eluttiate Water Centrifuged‘énd-filtered th:pﬁgh‘a.ogdjuuffilteﬁ'-

r

D-l-ﬂt '\
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 SEDIMENT SAMPLE 4 8-20

'FUUTRIATT TEST

DATE

| MATER SAMPLE ¢ __-Wr-imdemd Ry
PARREIER ¥ vy
|RMMONTA NITROGEN il
ng/l 0.98 9.91
TOTAL KJELDSRL
 NITROGEN | o
e/l 38 R ¢ B EX
TOTAL PHOSPHATE
ng/1 |
B 0.010 0.040
SALINITY. - v
“epe 1
CONDUCTTVITY | |
os _ ,
1,280 5,500
. |
¥ 6.60 3.55
TOTAL ORCANIC
- CARBON . . 7.0 61.0
g/l s

"y, Dilution Water

¥, Elutriate Water Centrifuged and filtered through a 0.45

, 7
\

D-1-25 -

u filter



DATA SHUELT

SEDIMENT SAMPLE f## _ MB-20

oo comeap——

 DATE

WATER SAMPLE # _bdedaad Ray

. PARAMETER v,

_w3 ?

¢ Hg(prb)

. As(ppb)

-."1-08. ' o " _ -].-,',20.

;?95?"-’ 1,751 B I : e 1.60

'  Zn(PP5),’

Cans| L qas.T

Cd(ppb) 000l | R 1

, N)(bp!))

7.0 B b o0

.:Nl-',l(Pl‘b_)' 2'0:_0 SRR R o 41.7

"Cr (ppb)

0.0 | . |- ] 0.10

. Fek(owh)

202 V0 fsa

" g, Dlution Water .

wsfﬁlhtfiate w;ﬁaf,cgﬁtrifugedqand filtered £hiqughné 0.45 u filter
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ELUTRIATE TEST

SEDIMET SAMPLE § M2/ S . DATE

B ]

WATER Saiwie f _ PrEstamdBay

 PARARMETER S e B I T

AMMONIA NITROGEN = | ,
. m/l. - g,98 1 _ - }6.23

TOTAL KJELDAHL

NITROGEN _
g/l - SRR P

nng/ 1.18 | ' ‘ 6.10

. TOTAL PHOSPHATE
mg/l

SALINITY - T —T - 3

CONDUCTIVITY

~unhos R » _ -
: 1,20 |} o} 422

2 - o | .
: 6.60 | |} . 7.50

~ TOTAL ORGANIC
" ‘CARBOM

67.0 | L o

- mg/l

¥, Dilution Water )

-

'»¢5131u:riate Wacer'Centzifugea and filtered through a'o.as_u filter

. .D-1-27



'DATA SUEE"

SEDTUERT SAMPLE # Mu=24 . oM

WALER SAMPLE § B—fwtend Qay

F

. " ke
PARAMETER ] 1 | )

lg (ppb)

As (ppb) | { I
o 1,080 - o | 0.121

Cu(ppb)

?fp") 43.5 | _ — P L

_ Cd(ppb | L B
p_(Pp } 0.00] | ] o.00

Pb{ppL)

7.0 | I R X E

Ni(ppb) ‘20.0 | N . 4- ; 5415;_

Cr (peb) o.10] | 1 - 0.00}

" Fet++(ppb)

29.2] | o 2.8

¥, Dilution Water - - _-.‘”

v, Elutriate_Waﬁe:-Céntrifuggd.and filtered tﬁfough a_oias.u filtgr;
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ELUTRIATE TEST

SEDQMENT SAMPLE # mp.g | . DATIE

WATER SAMPLE # Hopueax niedge (6ul¥)

PARNETER ¥y | ',
'AMMONIA NITPOGEN |
e/ L.26 ' . |13.09
TOTAL KJIELDAHI,
NITROGEN _. -
- mefl - 403 | | 14,00
" TOTAL PHOSPHATE
ng/l ' | |
. ' 0.018 | e | 0.061
(SALINITY st | I 53
ppt N o
CONDUCTIVITY
- wnhos . ‘ | | o .
e 2,600 | | - 7.25
~ pH o o '.
| 6,90 | 05
| TOTAL ORGANIC -
- CARBON o : i .
¥, Pilution Water ]

¥, Eiﬁtriaie Water Centrifuged and filtered through a 0.45 u filtex
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. SEDIMENT SMMPLE # _M8 ‘R

 DATA SHERT

WATER SAMPIE # __Hopper Dredge (Guif)

DATE -,

" PARAMETER ’ v, |

-

g (ppb)

| ' o
. As(ppb) o
1 Ve 1.51]

1R

| Cu(ppb) B -
| . ' 0.501 -

0.90 |

Zn(ppb)

52,0 |

cd(ppb) o

0.00

\ |
. 74.5

Pb(ppb)

0,00}

1 0.00

N1 (ppb)

- {60.5

Cr(ppﬁ) » :6 ool

| o.70)

Fet(pph)

a2

20;3;

wi‘bilution>w#tér

¥, Flutriate Water Centriiugedfand filtered_thfoﬁgﬁ-a O.hsbu-fiité: :

- D-1-30
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" ELUTRIAT:: TEST

SEDIMZNT SAMULE # MB-16

'DATE
WATER SAMPLE 4 __ Hopper Dredge (Gm\{-’ )
PARAMETER o ¥y L2
ARIONIA NITROGEN - A
vg/1 1.96 - - S F1.91
~ TOTAL KJELDAHL
NITROGEN - S
" TOTAL PHOSPHATE
wg/l 1 SRR B »
" 1 0.018 | o 0.108
SALINITY. 25 b _ - p2
edtbucrrviTy |
umhos ) N ‘
32,800 | ) ~ P0,100
690} V- )70
TOTAL NRGANIC | | .
CARBON ' _ IR S S
owg/y - 8L ] | 1200
¥, Dilution Water | R

f*3;h1utriate Water Centrifuged and filtered through a 0.45 u filtef' _

p-1-31




© DATA SIEET

SUDLMENT SiMpLE § _ MBU16 . . DATE _____

WATER SAMPLE ;;-ﬂgwmg_@,m R

PARAMETER v,

‘Hg (ppb)

As (ppb |l I I
(brb) 1510 ; © | o.u8

Cu(ppb)

050 | o {aae]

Zn (ppb S I
n(peb) 7%.5 o ]eso

“Gd{ren). 2.20 | o a1

Pb (pi:h) 0.00 | | R TR

N1 (pph)

Cr (ppb)

0.00 | " lo.oo| -

| Fet++(ppb)

_d;l Dilution Water -

1;3 Elutriate WavtetA'Centrifuged' and filtered thtou‘gﬁ a 0.45 u filtet - '

© p-1-32




- ELUTRIALE 1ZST

B e

: ‘;LDI’B:N'L‘ nm’u, o ¥B-20 - . DAIE

VATER SAMPLE #f llomver Dradge ((w\‘)

f v

PARRAFLTR RN 70 _ vy
AMMONIA NITRGGEN | ¢ |
o owm/l 396 | o 4.56
TOTAL KJELDANL
- NITROGEN o I I ¢ |
w/l e | || 16,30

TOTAL PHOSPHATE

g/l
o0.018] N -1 0.095
. SALINT.'I'Y 2 : | - PR3
CONDUCTIVITY '
umhos ' » ' _ .
32,800} ) . J3L.oo
pH , . | .
TOTAL ORGANIC
'CARBON : .
61.0
we/l 8.0 | - ' '

"’1 Dilution Water

|

' ¢3;E1utriate Water Centrifuged and filtered through a 0.45 u filtei

4

0‘1-33
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" DATA SHEET

© SEDVMENT SAMPLE # _ MB=20 . .  DATE __

WATER SAMPLE # _Hopper Dredge (Gu_'\?) |

PARMEIER ¢ . .f.- SR SR *3‘°'

* Hg(pph)

",Aa(ppb)

f1312 S | 1.88

- 1
(ppb) 0.50] | 0.50

- Za(ppb o - -
a(ppb) | 7.5 2 | | .. 1-10.0

. b : o ) LY
- Cd(ppb) 2.20} . D 5.00|

Foprb) ool | | |asof

Ni(ppb)

s02 | 1 |se.2

Cr(ppb) 0:00 1 o - 0.90

" Pet+(ppb)

7'$1 Dilution Watér.  

4 Elutriate Wathr @eniriﬁﬁgad\@ﬂ&:tilteréd_fhipush a 0.45 v f;itér

D-1-3%



ELUTRLALY,

TEST

e —_ DATE
Yl
g SADLE & lIoppz_r Dredve (6,“‘," )
“:»_ g o
,,u\mNIA NITROGEN |
it 1-96' 6.62
' TOTAL KJELDAHL
- NITROGEN | 1
- mg/l L 4.03" 7;.90 |
TOTAL PHOSPHATE
mg/l B
. o.018 0,045
g T
_-covnucnvny .
uvnhos o S
. :3,2,30'0. v 30’.200
o S -
B ©6.90 | 7.15
| TOTAL ORCANIC -
CARBON o |
| '2:31 _ 48.0 44,0

R wi.Dilutiqﬂ Wate:’ '

. ¢3'E1u;tiaté Wa;egicgﬁ::ifuged and-filteréd through a 0.45 filter

' D-1-35



| DATA SUIET

SEDIMENT SAMPLE # _M3-24 - . DATE

WATER SAMPLE { Hopper Dredge (‘(M\C Y

PARAMETER .

Hg(ppb)

| As(ppb) .

1.510 1 et

upe o0 | || 0.75

Zn(ppb)

74.5 b ers |

Cd(ppb R NP
: _(yp ) 2.20 o - ... lo.00

: Pb(DPb)‘ . 0.00 | | o . lo.opj :: '

N1i(ppb) 80.2 N B 565

- Cr{ppb) o.o0] | | ool

.,:l,,‘l".ﬁﬂ(PPb) 6..2._.. o . . 20.8 o

jﬁmmmwm . : { 

) ‘s . v
- Lo : L P I 1. SR

"3' El"utri'ateﬂat‘er:'Céntrvi‘fugéd ,gnd'fi‘lte\_réd ‘tﬁi_ou"g’*ix a 0.45 __u,_f’i.l:,t.er

|



' ||U|u,\u

.l\l YL s O

§EnT

l l\ J) ‘a \ll l‘ l'l\; 'Ll:

“TOR CHE ‘-l[(u\l. AD HEAVY M u\la GONG LLUTEN' l"\,
THEODORE SHIP- CHANNFL

SUDIMENT © WATER

SAMPLE # __T-1  SAMPLE P& Boy
- awete e SLUTRIATE
-**T 0.c. (ppm) - 68.0 65.5
A.‘D‘O‘!IA NITROGEN (ppm) 1.09 2.91
 T.K.N. (ppa) 0.84 459
: ”Pixos'PuQR_us (ppm) 0.128 0.126
'i'._czo:-:ouc:IVITY (mho's)‘_ ‘ 1,650 f_- i t;,oao
| SALINITY (ppE) oy 3
CPH 6.65 7.35
msﬁum (ppb) -.08 3.3 |
. COPPER (ppb) - 2,25 2.3
| zine ~(ppb) 66.7 0.0
©canMInd (opb). 0.0 00 |
'LEAD (ppb) 91..5 2.6 !
NI.CKE_ZL': (ppb) 6L.5 0.0
au(o}:tm (pb) r 6o 5.9
- IRON (ppb)‘ 137.5 0.0 D

D-ll‘v37




, : T S l _ :
. l"l.U‘I‘RM‘ﬂ'. A.‘lM.Ysl'ﬁ Ol' sEnI: li ST AND WATER SANI’LB,
FOR CHEMICAL AiD WEAVY METALS CONSLTUTENTS, Y o
: : ﬂm Slllf CllMlNBl. o

_SEDIMENT = VATER

SNELE 1) smrul__!__&g,z___

| | oniurron ~ [stavoaro |
PARAMETER  fwamer | levurriate!

RN (e fom | ..'1;29,‘@.

',rnosmnus (ppm) o128 | o | oass

CONDUCTIVITY (mo-) fueso | | 2,0

SALINITY (ppt) S T D BT

e fees L s |

ARSENIC (pp) | 1.08 . . -_:Vb:‘.'o, -

corper (o) - J2as | 26

zINC (pp®) . fe67 | | .0

o o) [o0 [ oo

LEAD (opb) o 91.5 1 ’°-°f

NICKEL -,(PI_N'" o eas | ] s

omontwt (per) - Joo | |00

=T pelesg




h Abpendix 5

- ATTACHMENT D-2

' Toxicity Test Report .




In accordance with. the reqtnrements of Sectlon 103 of the Marine
Protectlon, Research, and Sanctuarles Act of 1972 Publlc Law 92-532,
the’ proposed dispnsal of dredged material from the Mobile (AL) ship chan-
nel'ihto Gulf of Mexico waters was evaluated to detennjlue the potential
.environmentalb impact. Specifically, laboratory toxicity tests (bioassays)
were conducted with the liquid phase, suspended particulate phase, and
so'lid phase of samples of the material to be dreriged with appropriate,
sens;tlve marine. organlsms | | |

All methods for (a) sample collect:.on and preparat:.on, (b) tox1c1ty
| and bloaccumulatlon testmg, and (c) data analysxs ‘followed the methods
outlmed by the Environmental Protectlon Agency/Corps of Englneers Techni-
cal Committee on CrlterJ.a for Dredged and Flll Materlal (1977) » hereafter

referred to as the EPA/COE Manual N o
-MATERIAIS AND METHODS

Test. materlal

The materlal to be dredged (hereafter referred to as dredged material)
was collected from Moblle Ship Channel, AL, by Bionomics Marme Research
Laboratory (sMRL) personnel on 10 February 1978. The collection site was

in the middle of the ship channel, at buoy #56, west of Point Clear, AL.
' _b A Peterson dredge was used to collect the sample. The drcdged material,
a mixture of silt and clay, was placed in 8-liter (2) polyethylene con-
' ‘tainers with lids. - (See Appendix A for collecting location.) |

Water from the proposed disposal site ‘(hereafter referred to as dis-
posal site water) was also collected on 10 February 1978 by BMRL personnel

The collection site was 13 nautlcal miles southwest (250°) of buoy #L

D-2-1




which marks. the entrance to the Mobile Bay Shlp channel A‘lz-z poly-
vmylchlor:.de (PVC) samplmg bottle (General OceanJ.cs Model 1010-12)
was used to collect the sample. Dlsposal 51te ‘water was poured mto
19-¢ polyethylene bottle., Each bottle recelved approxmately equal
amounts of water taken from near bottcm, md—depth in- the water colum,
and nea.r the water surface The depth at the dJ.sposal site’ was approxJ.-
:mately "5 meters (m). Sallm.ty was 34 parts per thousand (©/0c0) and |
‘temperature was 12 degrees Celsius (°C) for all water collectJ.on depths
Sedlment from the proposed dJ.sposal s:.te (hereafter referred to as
reference sed:.ment) was ccllected by BMRL personnel on 16 February 1978

(see’ Appendlx A). The s:.te was the same as that descr:.bed above for

.- disposal site water collectJ.on A Peterson dredge was used to collect

- the sample The reference sediment, a fme hard-packed sand, was placed -
in 8-9 polyethy]ene containers with lids. ‘ _

All samples (dredged material, disposal site water, and reference
sed:.ment) were transported to. the lab in coolers contamlng ice and upon
arrlval at BMRL were stored -in a water bath mamtamed at 4+l °C untJ.l
used for test sample preoaration. :

Sample preparatlon

quuld phase -- Samples were prepared on l3 February 1978 three days . |

after the dredged material and dJ.sposal site water samples were collected
Procedures outllned in the EPA/OOE Manual Appendlx B. 9—17 were followed,
| except that the dredged materlal/dlsposal 51te water slurry was not cen-
trlfuged after settling but was- flltered through a l 2—m1crometer (um)
pore size polypropylene core filter before flnal f11tratlon through

0. 45-um pore size fllters.
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Suspended partlculate QM% — Samples were also prepared on 13 Feb-

ruaxy 1978 accordlng to procedures outlined Jn the EPA/OOE Manual, Ap-
'~,. .'pendJ_x B. 19 |
SOlld pha - Reference sed:.ment was- prepared for testlng on 17

and 20 Februa.ry 1978 and the dredged material was prepared on 23 February

o _ l978.' Reference sediment and the dredged materlal were wet-sieved through

ral.0 mlll:t.meter (mm) mesh size sieve following the procedures outlined in
e 'the‘EPA/COE Manual,v,v Appendlx ‘F.15. ‘

' Test organlsm.s

Animals for the llquld phase and suspended partlculate phase toxi-
c:.ty tests were elther collected from Blg Lagoon, an estuary adjacent to

BMRL or. cultured m the laboratory Copepods p Acartla ton.;a, were col—

e ‘lected by plankton net and acclimated for 48 hours J.n natural seawater at

' 20+l O/oo and 15+1°C. Mortallty was <4% durmg accl:.matlon Mysid shrimp,

o Mys1dops1s bahla, and sheepshead mmnows, Cyprmodon var .Legatus, were cul-

"tured in natural seawater in BMRL. ‘Mysid shr.unp were 8-1.2 days old, 4-6 mm
':total length 'I‘he sheepshead mlnnows were 21—28 days old, 10-12 nm standard
Ammals for the SOlld phase test were elther purchased and accl.unated

or cultured J.n the laboratory Qua.hogs, bfbrcenarla mercenaria, were pur-

vchased from a comnerc1al suple.er on the Atlantlc coast and acclunated

' '-m the laboratory in flcmmg, natural seawater for 42 days. The clams

: ._’were 32-60 mm total length Polychaetes, Neanthes arenaceodentata, were
purchased froma unlver51ty i'n.Texas and acclilnateri in the”laiboratory in
tstatlc, aerated seawater for 49 days. | ‘I'he worms were 10-22 mm total length
R _when contracted Mys1d shr.unp, 7-12 mn total length, were cultured in the

o laboratory
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Test conditions

Liquid and suspended @rtlculate phases - Copepods were tested J.n

50 x 90-mm glass crystalllzlng dlshes, each of whlch contalned 200 mJ.l-
liliters (me) of test solutlon and 10 am.mals. A culture water control

a 51tc= water control and three concentrations (10%, 50% and -100%) of :

the liquid and suspended partlculate phases were maintained in a tempera— ;_ : Lo |

ture-controlled water bath at 12+l°C._ All test_ccntamers _were covered
and all treatments were trlpllcated. Animals were not fed during’ the .
test, nor were test solutlons aerated._

MYSld shrmp and sheepshead mlnnows were tested under the condltlons .

.desch.bed -above, except that the ttst contalners were l— glass jars, each f

of which contained 900 mt of test solutlon for mysids, and 4—2 glass )ars,
each of wh.‘LCh contained 3 9. of test solutlon for sheepshead mlnnws. :
blluent water for the llquld phase and suspended partlculate phase tests
was - disposal s.1te water. :

SOlld phase -- Quahogs, polychaetes, and mys:.d shrnnp were tested
1n 38 2 glass aquaria 26-cent1meters (cm) w1de X 51—cm deep x 31—cm deep
I‘he reference sediment, dredged materlal, seawater, ‘and anlmals were -
added to control or exposure ‘aq.uarla- as outlined in the EPA/COE Manual, -
Appendix F.14-21, _ekcept, as' "noted. Seyawater‘used was "‘natural.', flltered g
(1. 2—um')\, seawater pumped from Big Lagoon, lan.estua‘ry'adjac':ent toBMRL |
In order to reflect the phy51cal condltlons at the dlsposal 51te, artlfl—.
cial sea salts (Rila Marme Mix®, Rila Produr:-ts, 'I‘eanec.k NJ) were added
to the seawater prlor to fllterlng to ralse the. sallnlty to 30+l °/oo
Amblent- temperature was maintained by _placmg the- test ‘aquarla in a con— .‘

stant flowing seawater bath. Gentle aeration was supplied to all aquaria.
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during the test. The only exception to the test procedures outlmed in
the EPA/COE Manual were that (a) msyid shrunp were not remcved from the
aquarla prlor to the addltlon of 2.5 % of reference sedment or dredged
mater:.al, and’ (b) 75% of the seawater in t.he aquaria was not replaced one
hour after the start of the test. These changes were discussed with

Dr. Henry Tatem, .COE, WES Vicksburg, MS, and were cons:.dered ‘reasonable
~ by him. At the termination of the test, polychaetes were removed by
sieving the sedJment through a l-mm mesh sieve instead of the 0.5-mm mesh
' _reoomnended because the reference sediment would not pass through the
latter. Mysid shrimp were removed by using a small dip net to count and
' tranSfer them to clean seawater. Quahogs were ra@ed by hand.

Bioaccumlation potential -- At the end of the solid phase bicassay

test, live clams were transfer‘red to clean tanks which received flowing,
~ natural BMRL seawater. The animals were maintained in the tanks for two
. days to allow them to void their digestive tracts of sedunent and were
.then shucked, frozen, and shlpped to Bionomics Analytlcal Cherustry Lab-
oratory, Wareham, MA, for cham,cal analyses.

' Data analyses

.Data fraom the llquld phase and suspended par:iculate phase tests

| were analyzed. according to method_s outl_lned in the EPA/COE Manual, Ap-

| pendix-b.lj-zé;' data from the »soiid phase test were also analyzed accord-
| v'ingf to Appendix D.17-28. -Differences were considered statistically sig-
| nlflcant at the 95% confldence level \P<0 05). The statistical treatment
of the data differs fram the methods suggested in the EPA/COE Manual;

the sol:.d phase test results were ccmpared with a t test. ’I'he reason

for the change was that only one dredged material sample was used in the
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study instead of t.he suggested three samples. >

_ Informatlon for the dllutlon curve was calculated from equatlons ,
in Appendlx H. Imt:al mJ.xJ.ng zone from H.10-14, 11qu1d phase concen- _
t.ratlon from H 21—23 and suspended partlculate phase concentratlon fram
* H. 24-28. Graphn_ comparison of nortallty data versus dJ.lutlon followed
the dlscussmn in Append:.x D. 39-41

RESULTS

Liquid phase . » ‘ '
_E& -- After 96 hours of exposure to the llqlJld phase, 51gnif1-

cant nortallty occurred in the 50% and 100% test concentratlons. There
was 23% nortallty in 100% llquld phase and 13% nortallty in 50% llqun.d
phase. -No nort ality occurred in- the 51te water contro.L and only 3% mor-

tality occurred in the culture water control and 10% llquld phase (Table 1).

| The total number of survivors of Acartia tonsa and the results of
't tests where statistically 51gn1f1cant mortallty occurred are glven in
Table 2. The calculated t values for the 50% and 1008 liquid phase were
' 4 03 and 3. 48, respectlvely These values were. hJ.gher than the tabular
t value of 2.13, J.ndJ.catJ.ng 51gn1f1cant toxicity (P<0 05) J.n both treat—
ments However, nortallty was less than 50% at each tune and 1C50 values
could ot be calculated. | |

Dlssolved oxygen rema:.ned >80% of saturatlon in all test coru_ntra-
| tlons and controls throughout the: test. 'I'he pH was from 7.7 in the _cul-
. ture water control to 8.2 in the site water control after 96 hours
(Table 3).
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Mys1d shrlmp - 'I‘here was no nortallty in any of the test concentra-

th"lS or controls after 96 hours of exposure (Table 4).

Dlssolved oxygen remamed 257% of saturation in all treatments through—

 out the test pH was from 7.9-8.1 after 96 hours (Table 5).

.Sheepshead mlnnows -— No flSh dled in any test. concentratlon or con-

itrol (Table 6).

'_ Dissolved oxygen remamed >72% of saturation in all treatments through—

out the test- PH was from 8 0—8 2 after 96 hours (Table 7).

: Su..pended partlculate phase

_pg&i__ - After 96 hours’ of exposure to the suspended ‘particulate
phase, significant mortallty occurred in the 50% and 100% test concentra-
tJ.ons. There was 30% mortallty in 100% suspended partlculate phase and.
.20% mortallty in 50% suspended partlculate phase. There was 10% nortallty
in 10% suspended partlculate phase. No nortallty occurred in the site
.water control and 3% nortallty occurred in the culture water control

: (Table 8).

The total number of surv1vors of Acartla tonsa a.nd the results of

t tests- where statlstlcally s:.gnlflcant n'ortallty occurred are given in
a Table 9. The calculated t values for the 50% and lOO%Hsuspended particu--

:"_late phase were -3.51 and 3. 00 respectlvely These values were higher'
'than the tabular t value of 2. l3 J.ndlcatmg 51gm.f1cant (P<0.05) tox1c1ty
in both treatments. However, mortality was less than 50% at each time
:and ICSO values could not be calculated

| Dissolved oxygen remalned >80% of saturatlon in all test concentra—

| "-'tlons and controls throughout the test. The pH was from 7 7 in the cul-

‘ ture water control to 8.2 in the 51te water . control after 96 hours (Table
L 10).
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st1d shrs.mp -=No 51gn1f1cant mortallty occurred after 96 hours of

exposure to the suspended particulate phase. Nbrtallty was 0% in con- R

| . centratlons <50% and both controls to 7% in 100% suspended partlculate
| phase (Table 11). L B

Dlssolved oygen remained >53% of saturatlon in all test conce“ltra-v.':
tions and controls. through_out the test. The pH was from 7 9-8 1 after

' 96 hours (Table 12).

' Sheepshead minnows -~ No fish died in any'_test concentratxlonor 00n-

trol (Table 13). T S
_ Dlssolved oxygen remamed >7l% of saturatlon throughout the test

The pH was from 8.0-8.2 after 96 hours (Table 14) B

'Solld phase | ‘ |

‘After 10 days of exposure to the SOlld phase there was no. 51gn1f1-

cant difference (P<0. 05) between mortallty in the reference sedlment and

in the dredged mater;al- Mortallty in the reference sedlment was 0% for

Mercenarla mercenaria, 23% for Neanthes arenaceodentata, and 24% for Co

My51dop51s bahla- rrortal_ty J.n the dredged materlal was 0% 14% and 25%

for Mercenarla, Neanthes, and Ii/lzsmopms, respectlvely (Table 15) . 'Ibtal

number of surv1vors and the results of t test statlstlcal analy51s are o

' glven in Table 16 Analys1s of variance was not used to compare n'ortallty

in the reference sediment and dredged mater1a1 because only two treaﬂnents oo R

was tested. The calculated t value for the dredged materlal n'ortallty
~ was 0 90 less than the tabular t value of 1.81.. Therefore, there was '-
no statlstlcal difference between the mortallty J.n the two treatments.-

Ten days comprlses a major portlon of the llfe cycle of mys1d shrnnp

as ev1denced by the presence of newly hatched nauplll J.n reference sedl- s

ment repllcate 1 ‘and in dredged materlal rep11cate 2 at the termmatlon o L
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of the test. ) 'I“ha't‘fact, and the harsh treatrrent of pourmg the reference
| sediment and dredged mater:.al directly on the fragJ.le mysids, undoubtedly
contr:.buted to the mortallty that occurred among the shrimp.-

. : Salmlty was 30+l -°/oo and temperature was 16:1°C; the range was
l5-18°C. Dlssolved oxygen concentratlons remamed >5 6 milligrams (mg) /2
(72% of saturatlon) dur.mg the lO-day test J.n both treatments. The pPH |
- ranged fram 7. 4-8.1 in the reference sediment and from 7 5-8.2 in the '

_‘ dredged material (Table 17).

BJ.oaccmmlatJ.on potentlal

There was no statlstlcally slgnlflcant bloaccunmlatlon of any of the

chemical const:.tuents by Mercenaria mercenaria (Table 18). Cadmlum and

'. mercury conc_e'ntrations. were slightly higher in the dredged naterlal ex-

posed animals compared to the reference sediment, but the differences
_"were not signlficant based on the results. of ‘a t test. The pesti'cides _

'aldrm, BHC (lindane), heptachlor, PP’ DDI‘, p,p DDD, o,p' DDE, chlordane,
__dleldrm, endrm, mJ.rex, methoxychlor, and the PCB, Aroclor® 1254 were be-

low the detectlon,lunlt of '_70 parts per billion (ppb) (nanograms per gram)
J.n all tissue sax@les . The .pesticide toxaphene was not detectedv in any.

_ of the tissue c'ampb';i.e\.-'. and was assumed to be below the detection limit of

- _10(')"'ppb. Petroleum hydrocarbons were below l 0 part per m:.llJ.on (ppm) (micro-

1 grams per gram) for all tissue samples. :

Methods for chemical analyses of all constltuents and quality control

- procedures are presented in Appendix B.
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10
DISCUSSION -

Statistically significant copepod mrtality occurred in both the
llun.d phase and suspended. partlculate phase. In each case mortality

| was less than 50%, even in the 100% concentratlon of the test solutlons,

and I.CSO values oould not be calculated For ‘the purpose of determlm’.ng

'1f the limiting permissible concent.ratlon (LPC) would be exceeded, it was

assumed that the 1c50 for both phases is greater than 100% of the test

concentration.

The initial mixing zone was determined by using equation (HL) of
Appendix H in the EPA/COE Manual and the follow:.ng mformatlon

Disposal site depth 20 meters (m)
Width of the disposal vessel = 14.6 m
Length of the disposal vessel = 65 m
Speed of the disposal vessel = 2.7 m/second
Disposal discharge time = l 200 seconds - |
The 1n1t1al mixing zone volwne was 14,312,870 cubic meters (m3).

Equation H4 was used to calculate the -volume of liquid phase in the .
initial dlscharge. - The total volume of the discharge vessel was 2,295 m3
and the calculated volume of liquid phase _uas 1,584 m3 Equation H6 was
then used to determine the percent of the original liquid :pha.se conceritra—
tion after initial mixing (4 hr), and was found to',_be‘:o.ol%-of the original
concentration. . L ‘ . - | |

Figure 1 is aiii;'thre—concentratioh mortality curve and estimates dilu-
Atlon curve for the llquld phase of dredged materlal from. Nbblle Ship Channel.
The rrortallty curve is plotted at 100% 11qu1d phase, although the I.CSO
for all times durmg the exposure period could not be calculated. ‘It can
be" seen that the twocurves COhstantly diverge and. even using the cohse_r—

vative approach ’of:. 50% mortality at 100% 1liquid phase the LPC requirement
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would not be exceeded at 4 hr or at’ any time- after that perlod The con-
centratlon of llquld phase after J.nltlal m:.x.mg lS 0.01% of the original |
(equatlon H6) and when the appllcatlon factor of 0. Ol is applled to the
toxm ooncentratlon (here greater than 100% llquld phase) , it can be seen
that the LPC would not be exceeded.

' Figure 2 is a tme—oonoentr.atlon nortality curve ‘and estil'nated dilu-
tion curve for the suspended partlculate phase of dredged mater1a1 from -

lVbblle Sh.lp Cha.nnel. Us:.ng equatlon H7 and the assmlptlon that the

- dredged materlal is 45% clay and 45% 51lt, the volume of suspended partl- '

’culates in the J.n1t1al dlscharge was: 640 m3 ~The concentration remaining N |
‘_after J_nltlal mixing, calculated from equatlon HS8, 1s 0 005% of the orlgmal
Since the two curves in Flgure 2 oonstantly dlverge, the LPC for the sus-
| pended partlculate phase 1s not exceeded at 4 ‘hr or any tlme after J.nltlal

mJ.x_Lng 'I‘he 50% mortallty curve is plotted at 100% suspended partlculate _

o phase because the IC50 values could not be calculated for any of the tme

e ;Lntervals durmg the ,.test. Applylng the appllcatlon ~factor'of 0. 01- to the
o tox1c concentratlon of 1009 it can be seen that. the LPC would not be ex~
 ceeded. | |
'I‘he my51d shrlmp and sheepshead minnows were unaffected by any ooncen-'
tratlon of llquld or. suspended partlculate phase of the dredged materlal.
Nbrtallty occurred among the polychaetes and my51ds lI'l the solid
’vphase tox1c1ty test Polychaete nDrt:allty was sllghtly hlgher J.n the

'reference sed;unent (23%) compared to nortallty in the dredged materlal

o ."(14%) My51d mortallty was approxJ.mately equal in the two sed:.ments (24%

j and 2515) However, when total surv1val of the three spec1es was oompared

'5 in fhe two treatments, no statlstlcally 51gn1f1cant dlfference was found
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The results of chemical ar1alees 'cn:whole. 'tissue.'.san.tples of .the"?‘cialtts ;
showed no bioaccimuiation potential under. the'test 'conditio'ns employed fc'>'r"
cadmlum, mercury, petroleum hydrocarbons, aldrm, BHC (lmdane) , hepta—
-chlor, p,p' DDT, p,p' DDD, ,p CDE, chlordane, dleldrln, endrin, toxa-
phene, mirex, n'ethoxychlor, and Aroclor® 1254. | | .

The copepod nortallty was statlstlcally 51gn1f1cant, but the LPC was |
not exceeded for the liquid phase or the suspended partlculate phase
Mysids and sheepshead minnows were . unaffected by the lquld ar~d suspended ..
partlculate phases Nbrtallty occurred in the SOlld phase test, but was L
not statlstlcally 31gn1f1cant and clams showed no potentlal to bloaccumulate -v
: selected chemical constituents durmg the lO—day test. It is thereforc '
reconmended that sedlments from Mobile Ship Channel be dredged and that

ocean disposal is an acceptable means of dtmlpmg_. It is further reconmended
| however, that in future dredging bi'oassays nbre than one dredged mater.lal‘ :
sample station be selected and tested A nuJumum of three. statlons are

'reconmended for tox1c1ty testJ.ng.
stnMARY
1. Exposure to 50% and 100% of the llquld phase of the dredged matenal

from Moblle Ship Channel AL, caused 31gn1f1cant martallty of copepods.,
The LPC was not exceeded. Mys1d : shrnmp and ‘sheep,shead mnnows ‘were
not significantly affected | » _ )

2. Exposure to 50% and 100% of the suspended partlculate phase of the
dredged material from IVbblle Shlp Channel AL, also caused 51gn1f1—

cant mortality of copepods The LPC was not exceeded My51d shr...mp

and sheepshead minnows were not 51gnlf1cantly affected
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Exposure to the solid phase of the dredged material fram Mobile Ship

Chamnel, AL, caused no significantly gr_eater nortality of quahogs,

'polyc_haetes"v, or mysid shrimp than occurred in the i'eference sediment.

. Quahogs exposed to the solid phase of dredged material from Mobile

ShJ.p Channel, AL, did not demonstrate any potent:Lal for bloaccumula?
tlon of selected chemical constituents. .

- Based on the results of the tests, dredging and ocean dlsposal of

' sed:.ment from Mobile Shlp Channel AL, should not produce an adverse

env1romtental impact.

: .
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TABLE 1. Survival of copepods, Acartla tonsa, durJ.ng a 96-hour exposure to the 11qu1d
: ~ phase of dredged materlal fram Mobile Shlp Channel AL. _

~ Exposure condltlon _ Replica{:e Time of Observation - Number? of Survivors .
B L Ohr 4hr 8hr 24 hr 48 hr 72 hr 96 hr

Culture water control = 1 10 10 10 10 10 10 10

- ' - .,2 .10 10 10 - 9 9 . 9 9
3 10 1 10 10 10 10 10

.30 3 30 29 29 29 29

. Site water control 1 - 10 .10 - 10 10 10 -1 10
R L .. .2 .10 10 10 10 10 -10 10
3 10 10 10 10 10 10 10.

'3 30 30 30 . 30 30 30

100% test medium 1 10 10 10 1.0 10 = 10 9
| 2 10 10 10 10 10 9 7

3 © 10 10 10 10 - 9 8 7
” - ¥ 33/ 30 30 2/ T 2P

50% test medium 1 10 10 10 10 9 9 9

o 2 .10 10 10 10 10 10 8
3 10 10 10 10 o 10 9
| | 3 30 30 30 29 29 260

10% test medium 1 10 10 10 10 10 10 = 10

| . | 2 10 10 110 10 10 10 9

|
I

3 10 10 1 1 10 10 10
3% 30 30 3 31 30 30

.

ST

v _"Imtlal number in each replicate was 10.
“Significantly dlfferent (P<0.05) fram the control.




TARLE 2.

rial from Mobile Shlp Channel, AL.

Replicate o

Number of survivors.

Disposal

. 50%

.- 100%

Variance o

Calculated
t value

Tabular
t 05(4)

site water
1o.
10
30

10

liquid phase -
9 .

9.

26

4.03 -

._v_g

R

a3

Total number of survivors of copepods, Acartia tonsa, . affér" o SR
96 hours of exposure.to the llquld phase of dredged mate— T

‘liquid phase

348
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| TABLE -3.: MeaSured saiinity, pH, and dissolved OXyge'n‘,_ duang a 96-hour
I toxicity test with copepods, Acartia tonsa, and the liquid

phase of dredged material from Mobile Ship Channel, AL. The dis-
solved oxygen values are the means of measurements in three
replicates fram each treatment; salinity and pH measurements
were in Replicate A of each treatment.

~ Naminal ' | ' Dissolved oxygen

concentration -Salinity - pH (mg/% and % saturation)
(8 liquid phase) (©/c0) ~ OThr 96 hr 96 hr
Site water control 28 8.3 8.2 - 7.3 (82)
Culture water control 22 8.1 7. " 7.3 (80)
| T 2 8.3 8l 7.3 (83)
50 '-:.‘ 2 8.3 8.l | 7.2 (81)
100 - 25 ‘_8.3‘ 8.1 . 7.2 (80)

D-2-17-



. TABLE4 Sumval of mys:td shrimp, Mysidopsis bahla, during a 96-hour exposure to the 11qu1d

phase .of dredged materiai from Mobile Ship Channel, AL. -

Time of Obse.rvatlon Nunbe

r of Survivoxs -

Ohr 4 hr 8 hr 24 hr 48]

hr 72 hr 96 hr

) Cul ture water cont.l_:'ol ,

Site water control

81-z-a

100% test medium
~50% test medium

10% test medium

ERESY

W

10
10
‘10

30

- 10

10
10

3

10
10
10

30

10

10

30

10

10

10
30

10
10
10

30

10
10

10

30

10
10
10

30

10
10
10

30

10
10
10

§6 .

10
10
10

30

10
10
10

30

10
10

10
30
10 .
10 .
10
30

-10

10
10

30

10
10
10

30

10
10

10
30

10
10

30

10

10

10
30

10
10
10

30

10

10

10

'56.

10

10
10

30

10
10 -

10
30

10
10

10
30

10

10 -

10
30

10
10

10.
30

10 .

10
10

30

10

10
10

10

10
10

30

10-

10
10

81



. TABLES Measured salmlty, pH, and dlssolved oxygen during a 96-hour

toxicity test with mysid shrimp, Mysidopsis bahia, and the
liquid phase of dredged material from Mobile Ship Channel AL.
The dissolved oxygen values are the means of measurements

in three replicates from each treatment; salinity and pH mea-
surements were in Repllcate A of each treatment.

Nominal ) . Dissolved oxygen
. concentration Salinity _ (mg/2 and % saturatlon)

(% liquid phase) - (%/c0) O hr 96 hr 96 hr

" Site water control 28 8.3 8.1 5.5 (62)
" Culture water control =~ 22 8.1 7.9 5.3 (58)
10 . 28 83 8.1 5.3 (60)
50 . 26 82 8.0 5.3 (60)

100 25 8.1

8.0

5.2

(58)
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. TABLE 6.

Survival -of sheepshead MinNows, Cyprmodon variegatus, durmg a 96-hour exposure
to the liquid phase of dredged materlal fram Mobile Ship Channel, AL.

Exposure condition

Time of Observation — Number of Survivors

02-2-a

‘Replicate
- Ohr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr
* Culture water control 1 ©10 10 10 10 10 10 10
. o 2 10 10 10 10 10 10 10
3 10 10 10 10 10 10 10
' 30 .30 30 30 30 30 30
Site water control 1 10 10 10 10 10 0. 10
S : 2 10 10 10 0 10 10 10
3 1o 1 1 10 1o 10 10
30 30 3. 30 30 30 30
100% test medium 1 100 10 10 10 .10 10 10 -
. o 2 10 10 10 10 10 10 10
3 .10 10 10 10 10 10 10
. 30 30 30 30 30 30 30 .
50% test medlum 1 .10 10 10 10 10 10 10 -
2 10 10 - 10 10 10 10 10
3 10 10 1 -1 10 10 10
' 30 30 30 3 30 30 30
10% test medium 1 100 10 10 10 10 10 10
o 2 100 10 10 10 . 10 .10 10
3 10 10 10 110 10 - 10 10
' 30 30 .30 30

30

%

0C




TABLE 7. Measured salinity, pH, and dissolved oxygen during a 96-hour :

~ toxicity test with sheepshead minnows, Cyprinodon variegatus,

~and the liquid phase of dredged material from Mobile Ship

- -Channel, AL. The dissolved oxygen values are the means of mea-
surements in three replicates from each treatment; salinity
and pH measurements were in Replicate A of each treatment.

, . - Nominal . . Dissolved oxygen

' concentration = . . Salinity . pH (mg/% and $ saturation)
(¢ liquid phase)  (®/oo) OThr 9 hr _0Rr 96 hr .
site vater control 28 8.3 8.0 8.3 (94) 6.3 (72)
Culture water control 25 8.3 8.2 9.9 (110) 7.2 (80)
10 2883 8l 8.2 (93) . 7.1 (81)
50 S 26 | 8.3 8.0 - 757.(87) . 6.9 (78)
100 2 8.3 8.0 6.7 (75 6.6 (74)

L p-2-21




' TABLE 8. Survival of copepods, Acartia tcnsa, durmg a 96-hour exposure to the suspended
: partlculate phasa of dredged material from Mobile Ship Channel, AL.

'Exposure condition Rephcabe Tme of QObservation - Number of . Survivors
- - _. 0hr ‘4hr 8hr 24 hr 48 hr 72 hr 96 hr

~ Culture water control . - 1 10 10.. 10 10 10 10 10
T | 2 10 10 10 9 9 9 9
3 0 110 110 10 110 10 10
3 30 3 29 29 29 29
Site water control 1 10 10 10 10 - 10 110 10
- 2 10 10 10 10 10 10 10
. 3 1o .10 10 10 - 10 10 10
o 30 30 30 . 30 30 30 30
U . ) . : .
S 100% test medium 1 10 10 10 ‘8 8 8 . 7.
N 2 10 10 10 9 9 7 7
3 - 10 10 10 9 9 - 71 1
- 30 30 30 2B 5 22 721°
50% test medium 1 10 10 10 10 10 9 9
| . 2 -1 10 10 10 10 9 8
3. 10 10 10 10 10 8 7
| 30 30 30 30 @ 30 26 242
10% test medium - 1 10, 10 10 10 = 9 9 . 9
A 2 10° 10 10 100 10 10 10
3 10 10 10 110 9 8 8

30 . 30. 30 30 28

3significantly different (P<0.05) from the control.




TABLE 9. Total number of survivors of ‘copepods, Acartia tonsa, after

"~ -96 hours of exposure to the suspended particulate phase of

dredged material from Mobile Ship Channel, AL.

Number of survivors

~Replicate ~Disposal 50% suspended 100% suspended

"site water particulate phase particulate phase

1 10 | 9
2 10 8
3 10 R
Total 30 24
Mean - 10 8
.Variance '_o;ob . L.00
Calculated --;I _ 351
“itvalue_ » S
Tabular = 2.13

-~ to0504)

2
7

7
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_TABLE 10 Measured sallm.ty, pH, and dlssolved oxygen durmg a 96-hour N
toxicity test with copepods, Acartia tonsa, and the suspended..

particulate phase of dredged material from Mobile. Ship Channel,
AL. The dissolved oxygen values are ‘the means of measurements _
in three repllcates from each treatment; saln.m.ty and PH r'\ea-
surements were in Replicate A of each treatment. L

Nominal concentration'

» (% suspended -
particulate phase)

Salinity
(°/0)

. Dissolved oxygen

pH. - (mg/z and % saturatlon) '

-0 hr 96hr - 96 hr

Site water control
Culture water control
| 10
50

100 -

.28
22
28

26

25

8.3  ~8.2:_;3 ;.'5,’7 3 (82)

8.1 7.7 27 3 (80)_L   f'i5{5?fl_-‘1 S -

8.3 8.1 '"f [7£z{(81)7‘“1f- L

Ce3 el T3@en

 p-2-24




TABLE 11. Survival of mysid shrn.mp, My51dop515 bahia, durJ.ng a 96-hour exposure to the
' suspended partlculate phase of dredged materlal from Mobile ShJ.p Channel, AL. : -

 Exposure condition  Replicate _Time of Observation - Number of Survivors
’ = Ohr 4hr 8 hr 24 hr 48 hr 72 hr 96 hr

10 10 10 10 - 10 10 10

Culture water control 1l
' 2 10 10 10 10 10 10 10
3 10 10 10 10 10 10 10
30 0 3¢ 30 30 30 30 30
Site water control 1 10 10 - 10 10 10 10 10
2 10 10 10 10 10 10 10
o 3 10 1 ‘10 10 10 10 10
r:o 30 © 30 30 30 30 30 30
S _
© 100% test medium 1 10 10 10 10 10 10 9
' 2 10 10 10 10 10 - 10 10
3 0 10 110 9 9 9 9
30 30 30 29 29 29 28
. 50% test medium 1 10 10 10 10 10 10 10
. 2 10 10 10 10 . 10 10 10
3 10 10 10 10 10 ‘10 10
30 30 30 30 30::0 30 0 30
10% test medium 1 10 100 10 10 10 10 10
: 2 10 10 i0 10 10 10 10
3 10 10 10 10 10 10 10

30 30 30 30 30 30 30

T4
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TABLE 12. Measured salinity, pH, and dissolved oxygen during a 96-hour -
: © toxicity test with mysid shrimp, Mysidopsis bahia, and the sus-
pended particulate phase of dredged material from Mobile Ship
Channel, AL. 'The dissoclved oxygen values are the means of mea-
surements in three replicates from each treatment; salinity
and pH measurements were in Replicate A of each treatment.

Nominal concentration : C " Dissolved oxygen
(% suspended Salinity .. pH {mg/% and % saturation)

particulate phase) (©/00) 0 hr ~ 96 hr 96 hr
Site water control 28 8.3 . 8.1 5.5 (62)
Culture water control 22 8.1 7.9 © 5.3 (58)
10 28 83 81 5.2 (59

50 26 82 7.9 S 5. (57)

‘100 25 8 7.8 4.8 (53

D-2-26
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TABLE 13 . Survival of "Slv'xeep‘sheadv’minnt;WS,_ Cyprinodon variegatus, during a 96-hour exposure
IR to the susper'xded_pa.r‘t;iculate phase_Of'dredged material from Mobile Sh_ip Channel,

AL,

o Exposure condlt.lon s Repli_éate’ " _Time of Observation - Number of Survivors
Lo o ' Ohr 4 hr 8 hr 24 hr 48 hr 72 h: 96 hr -

- Culture water control 1 10 .10 10 10 10 10 10
o 2 1010 10 10 .10 10 10

3 10 10° 10 106 10 10 . 10
30 30 30 30 30 30 - 30

.10 10 100 10 10 100 10
10 10 "'10 10 - 10 10 10
0 10 10 10 10 10 10
300 30 30 30 30 30 30

- Site Water_f control

W

10 -10.. 10 10 10 10 10
10 10 10 10 100 - 10 10
10 10 10 10 10 1.0 1o
30 30 30 30 32 30 30

©.100% test medium

wN e

10 10 v 10 10 10 10
10 10 .10 10 10 10 10
010 10 10 10 10 10
. 30 30 30 30 30 .30 30

. 50% test medium

W N

10% test medium 10 10 10 10 . 10 10 10
S 10 10 10 10 10 10 10
10 .10 10 10 10 10 . 10

3 3 3 3 I .3 30

W N

L2
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TABLE 14. Measured salinity, pH, and dissolved oxygen durmg a 96-hour
toxicity test.with sheepshead minnows, Cyprinodon Varlegatus,
and the suspended particulate phase of dredged material from .
Mobile Ship Channel, AL. The dissolved oxygen values are the
means of measurements in three. repllcates from each treatment;
salinity and pH measurements were in Repllcate A of. each

treatnent.
;I;ninal .concentration' o . o Dlssolved oxygen N
(% suspended . Salinity - pH - (mg/e and % saturation)
particulate phase)  (S/oo) 0 hr 96 hr 0 hr 96 hr
Site water contro11f | '23_ 8.3 8.0 8.3 (9 6. 3 (72) R
Culture water cibntroi ¢ 25 8.3 82 o, 9 (110) __7.2 (80) N
LR 2% 8.3 82 84 (94) 6.8 (76)
50 ~:‘_'24'. | ,8;21 8.2 ,'7.6,(84) ,_6.4,(71)-::'
100 . 24 sl 8.1 . 7.7(86) 6.6 (73)

.D-2-28"



TABLE 15. Survival of quahogs (Mercenaria mercenaria), polychaetes

(Neanthes arenaceodentata), and mysid shrimp (Mysidopsis

bahia) exposed for 10 days to the solid phase of dredged

material from Mobile Ship Channel, AL.

' Species and sample replicate

Nurber of survivors on. day 10

Quahogs

' Polychaetes

MYsids. '

H .

~»Reference sediment

20
20

20

20
20

100

14
12
18

17

16

- 77

16
15
17
13
15

76

Dr_edged material
20
20
20
- 20
20

100

20
| 15
16
18
By

86
15
13
18
13

16

75

- p=2-29




TABLE 16 Total number of ‘survivors after 10 days of exposure to the o
‘ .solJ.d phase of dredged nater:.al from NbbJ.le Shlp Channel AL.' o

o  Total Number of Survivors
Replicate - Reference Dredged
o *  sediment material

1 50 55
2 e
3 - . 55 54
>’:4"'v 50 51
5. sl s
-Tbtai | ~\ ‘253 281 |
Mean -SQ.eo' 52,20
' Variance . 8.30  7.70
© calculated = —— 0.90
. tvalue ‘ B
Tabular . 1.3l
tose) S

D-2-30
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TABLE 17. Measured salinity, temperature, pH, and dissoived oxygen (DO) during a 10-day
: L toxicity test with quahogs (Mercenaria mercenaria), polychaetes (Neanthes
arenaceodentata), and mysid shrimp (Mysidopsis bahia), and the sol 1id phase
of dredged material from Mobile Ship Channel, AL.. The DO values are the means
- of measurements in five replicates from each treatment; salinity, tempera- _
’ ture, and pH measurements were from repllcate 1 of each treatment. o
EXPOSUIG = EEER _ S :
condition and- e .. mime (days) -
- measurement 0 1 2 -3 4 5 6 7 8 9 10

: Refere.nce sednnent

- Sallnlty (°/oo)

pH

30 31 30 31 30 30 30 3 30 30 30

Tewperature (°C) 15 15 16 17 18 17 17 17 - 15 15 15

DO (mg/%; % of sat.) 6.5 6.4 6.5 6.7 6.5 56 6.4 5.8 7.4 7.8 5.9

(80) . (79) . (8l) (86) (84)  (72) (82) (74) (9D (%) (73)

7.4 7.6 7.6 7.7 8.1 7.5 7.4 7.5 7.4 7.6 1.7

- Dredged material

Salinity (°/oo) .
- Temperature (°C)
DO (mg/2; % of sat.) 6.6 6.5 6.3 6.7 6.5 6.1 6.7 6.0 7.6 7.8 6.7

>pH

(81) (80) (79) (86) (84) ‘(78‘)' (86) -(77) (94)  (96)  (83)

7.7 7.7 7.7 0 7.7 8.2 7.5 7.5 7.5 1.5 7.6 1.6

Tt
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“TABLE 18 Concentratlons in clams, Mercenarla mercenarla, fram the test

population (background) and in those exposed to the solid: phase ;ﬁ;lje;;,ﬂf{

of reference sediment and dredged material from Mobile: Shlp

Channel, AL.  Concentrations are reported as whole-body tissue’ N;;;_.,_ 2

(less shell) based on wet welght, and are parts per million -
(micrograms per gram) for cadmium and petroleum hydrocarbons’ -
and parts per bllllon (nanograms per gram) for pest1c1des and

m.

Constituent

Repliéate 1

Tissue ‘concentration

Backgfound_

 Reference
sedlment

Dfedgéd

naterlal "

tCadmium

Mercury

Petroleum
hydrocarbons

Aldrin

U W N

g e worF ]

AR VAR S

0.18

0.

0.
- 0.

0.
0.

36* I

12

.22
24

20
20

w~<llf

24

40

s :‘»a

F1 F24F3 _Fl

F24F3.

19

2

: /0
0.
0

7]0;

24
24

. 0.24 o
0. o

A9 oo

23 . .-

25

35

L

© F2+4F3 -

<1.0 <1.0

- <1.0 -
<1.0
- . <1.0
- <1.0-
- <1.0 -

,<70:’
<70
<70

<70 .

- <1.0
- <4,0%
. <1.0-
<1.0
<1.0

o<lo
a0
a0

<l O;v"i

';1-0_”H,f".

C<t0

<70
<70

<70

<70

*Lower llmlt is hlgher than other repllcates because of a lowtre—_th',

covery of the internal standard.
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TABLE 18, contimied.

- Constituent

Replicate = Background

Tissue concentration

Reference Dredged
sediment material
BHC (lindane) - 1 <70 <70 <70
‘ : 2 -—= © <70 <70
-3 —~— <70 <70
4 —— <70 <70
5 —_— <70 <70
Heptachlor 1 <70 <70 <70
: 2 — <70 . <70
3 — - <70 <70
4 -— " <70 <70
5 - .70 <70
p,p' DDT 1 <70 <70 <70
2 —_— <70 <70
3 - <70 <70
4 —-— <70 <70
S — <70 <70
p,p' DDD 1 <70 <70 <70
- ' -2 ——— <70 <70
3 - <70 <70
4 —-—— <70 <70
-5 -— <70 <70
o,p' DDE 1 <70 <70 <70
' 2 — <70 <70
3 —— - <70 <70
4 — <70 <70
5. — <70 <70
Chlordane 1 <70 <70 <70
‘ 2 —-— <70 <70
3. — <70 <70
4 —_— <70 <70
5 -— <70 <70
Dieldrin 1 <70 <70 <70
: . .2 - <70 <70
-3 -—- <70 <70
4 - <70 <70
5 = <70 <70
(continued)
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TABLE 18, continued.

Replicate

Tissue concentration

Constituent Background Reference Dredged
; : sediment ‘material
Endrin 1 <70 <70 <70
2 — <70 <70
3  — <70 <70
4 —-— <70 - <70
5 -— <70 <70
Toxaphene 1. <100 <100 <100
2 - <100 <100
3 —_— <100 <100
4 -—- <100 - <100
5 —-— - <100. - <100
Mirex 1 <70 <70 <70
2 -— <70 <70
3 —_— <70 <70
4 — - <70 - <70
5 —- <70 <70
Methoxyclor 1 <70 <70 <70
2 —- <70 <70
3 — - <70 <70
4 -— <70 - <70
5 — <70 - <70
PCB . -1 <70 <70 <70
(Arocloxr® 1254) -2 ——— <70 <70
. . 3 _— <70 <70
4 ——— <70 <70
5 —

<70

- <70

. D-2-34
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" APPENDIX A

Location of Dredged Material Sampling Station, Mobile Harbo;, Alabama
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Location of Dlsposal Site Sediment a.nd Water Collectmg Stat:.on
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~ APPENDI¥ B

Analyt1ca1 Methodolngy for t.he Determination
‘ of Selected Chemlcals in Claw Tissue (Mercenaria mercenarla)

- 3@&&mu (Cd)

Samples were thawedand homogevized using a Wiilems PT20 Polytror@

hanogenizer. A rinse of l 1 n1tr1c acid. (HNO3) followed by 1:3 hydro-

: chlorlc ac1d (HCl) and a fmal rinse with deionized water was ‘used be-

Vtween samples. _A welghed aliquot (4-5 grams [9]) of homogenlzed tissue
was piaced into a Technicon digestion tube containing 15 milliliters
(me) of acid-digest mix (2:1 volume:volume [v:v] solution of 30% hydro-

gen peroxide and concentrated -reagent grade HNO3) and heated at approxi-

mately 70 degrees Celsius (°C) until foaming ceased (about 2 hours). To

. insure that all the tissue was digested, the sample was mixed with a

Vortex mixer and an additional >5 me of acid-digést mix was added. The

sample was then b011ed v1gorously at 130°C for one hour, and then at

200°C for one hour.

The concentrated extract was quantltatlvely tran ferred to a 25—mﬂ

‘volumetrlc flask and dlluted thh dlstllled/delonlzed water. The di-

luted extract was transferred to an ac1d-washed scmtlllatlon vi al (1 1

_"HNO3 and 1: 3 HCl rlnse) equlpped with a Teflon®-lmed screw cap, for

N storage prior to analy51s by atom].c absorptlon ‘spectroscopy. ‘

‘The Cd ooncentratlon was detemuned by fl_ame ato_mlzatlon using the |

oL _followmg instrumental oondltlons._

Instrument- ' Perkm—Elmer Model 305A, equlpped with a deuterlum
. arc background correctlon accessory -

Source 1amp:‘ Cd, electrodeless dlscharge lamp '

© D-2-139




.wavelength: 228.8 nanometers_(m). L T
;Sigﬁali'band w1.dth 0.7 nm '

Range: 1 o |

Scale expansion; 9'0é

Damp_iﬁg: 1

Flame conditions: Fuel - acetylenc Rotometer - 5.
- 0

- 8
'Oxident -~ air’ Rotomater - ll
Chart speed: 5 mllluneters () /mlnute (nun)

Resf.onse: Half-scale chart deflectlon for 0. 15 parts per mllllon .
L (pm) cd :

Callbratlon curves were obtained by plottmg response (mn peak
helght) versus concentration (mlcrograms [ug]/mSL) of Cd standards ln -
distilled/deionized water containing 1% Ultrex HNOa. One standard and S
reagent blank were enalyzed after every 5 samples. | Qdality contrOl' ST
samples were prepared by fortifying approx;unately 1 g clam t1ssue w1t'J'1. |
1, 5, and 1u pg of Cd to yield concentratlons of l 5 and 10 ug/g Cd

respe_ctlvely. Samples were analyzed by the above method w1ﬂ) the -r__e-:

sults shown in Table B—l. . | | |
The analysis of blank tissue (Table B—l) shows varymg COncentra-v‘_‘ E

tions of Cd. The effect of blologlcal varlablllty on analytlcal deter—f" .

‘minations of environmental organlsms, is well known In order to statls--v" 3

tically determine a background tlssue concentratlon, and use 1t as a '. o

correction in analytlcal results of samples, multlple analyses (greater

than 20) of unexposed. organisms as well as saxrples_,<‘wc_>_uld be requlred . o

(Montgomery et al., 1976).
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TABLE 1. Recovery of Cd from clam tissue

.o édded, ug Cd recovered, ug $ recovery

Blank = 0.098 -
Blak 0.0 -
'Blank 0.098 -

1.0 1.1 110
1.0 1.1 10
1.0 1.1 110
5.0 . 48 - 9
5.0 4.7 - 9
5.0 s 92
10,00 9.5 95
10.0 " 9.6 96
0.0 9.7 97

Average recovery 100 (+7.6) %

. D=2-41




The mim.mum detectable concentratlon of Cd in t1ssue was 0 18 ug
The method demonstrates a quantltatlve recovery of cda from tissue, there-
fore no correctlon factor was used in the calculation of analytlcal re-

sults of samples.

Mercury (Hg) | - |

Sanmples were thawed and hcnoglenized,‘ using a Wil.lem_s PT20 Polyt:ﬁon
homogenizer. A rinse with 1:1 HNO; and 1:3 HC1, and a final rinse of
deionized water was used between samples. Weighed aliquots '(1-4_ g) of
the hon'ogenlzed tlssue ‘were placed J.nto Technicon dlgestlon tubes.. A

temperature sulfurlc ac1d (HZSO.,.) dlgestlon procedure (Perkm—Elmer,
1972 #303- 3119) was used with the followmg mod1f1cat10ns. A lO-m
volume of concentrated ‘reagent grade H,SO, was added to each sample,
mixed using a vurtex mixer and an additional lO mz.of acid added. Sam-
.ples were digestedl,-:: J.n the Technicon tubes, for'2 hours at 60°C, usi.ng
.a ;I\echnicon block' digester. If partlculate matter was still present,
an addltlonal 2 m!L of concentrated H,S0, was added Once dlgested,
approximately 02g of potassium pennanaganate_ (KMnO,, ) crystals was
 added to each'sample and mixed, using a _vortex"mixer, until the solu-
tion turned purple - If no purole color was obtained, the sample was
mixed for a longer.'v‘-time, or if:st‘ill onsuccessful, nore KMnO, crystals
were added and the sample further mlxed  Samples wéré transferred vol-
umetrtcally, w1th three 5 me allqunts of deionized water, to 50 me vol—
umetrlc flasks. The volumetnc flasks were cooled in an ice bath and
gwirled to assure complete m;.xmg, prlor to dllutlon to 50 mg with

" deionized water. i‘.-v-.,-
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The diluted extract was transferred to acid-washed bottles equipped
" with Teflon-lined screw -caps, for storage prior to analysis by atomi_c.
absorptlon spectroscopy N
The mercury concentration was deternu.ned by an automated cold vapor

_technlque (K01rtyolann and Khalil, 1976) and atomic absorption spectro- |
scopy The sample rate was 20 per hour, with dlstllled/delonlzed water
used between samples to J.mprove the baselJ.ne. . The samples were mlxed

, mternally w1th 3% sodlum chlor1de—3% hydroxylamme sulfate in water

| (welght/volume [w/v] ) , to react readily reduc:.ble components. The mix-

“’ture was further reduced ‘using a 10% stannous sulfate solutlon, in ZN’ |
. H, ZSOL} (w/v) ' t.hus llberatmg elen'ental Hg vapor, Wthh was transferred
to the closed cell. o _
A ' Because of problans w1th bubbling, _modlflcatlon of the gas phase
N separatlon apparatus were made. A hot air dryer was used to heat the

vgas separator and a bubble was blown J.n the tubJ.ng between the gas sep-

. f : arator and 'absorptlon cell. Both modlflcatlons mhlblted bubbles from

. beJ.ng carrler J.nto the llght ‘beam.

The followmg J.nstrun‘ental condltlons were used to determme the

. Hg concentratlons.

Automated sampler. Technlcon Autoanalyzer \Y and Cam 27-B162
L 20/hour 1:1. ‘ _ :

: Ins_trmrent. Perkm—Elmer Model 305A o |
" 'Recorder: : Perkln—Elmer b'bdel 56 0—5 mw full—scale
'._P'urge.gas' alr 12 5 mIL/mJ.n :

- ‘Source lamp Hg, elect.rodeless dlscharge lamp
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Lamp: 5 watts

Wavelength: 253.7 nm

Signal band width: 0.7 rm

‘Range: 5 mV |

‘Scale ekpansion: 90°

Damping: 1 |

Chart speed: 5 m/min

Response: Half-scale chart deflection for 7 nanograms (ng)/ml Hg

Calibration curves were obtalned by plottlng response (nntpeak -
height) versus concentratlon (ng/me): of Hg standards in delonlzed/dls— :;
tilled water contalnlng 40% HZSOq and 1 drop (or to excess) of 5% KMan | |
- Two standards and a blank were analyzed after every 5 samples . Quallty -
control samples were prepared by fortlfylng approxrmately 2 9 of blank
clam t1ssue with 0.25, 0. 50 and 1.0 ug of Hg to»yleld concentratlons
of 0. l? 0. 25 and 0 50 ng/q, respectlvely. Samples were analyzed by
| the above nethod with the results shown 1n Table B-2. o '

The analy51s of blank t1ssue (Table B—2) shows varylng concentra-'
tions of Hg. The effect of blologlcal varlablllty on analytlcal deter—.
minations of env1ronmental organlsms, is well known In order to statrs—‘y
wtlcally determlne a background concentratlon and use 1t as a correctlon o
in analytlcal results of samples, multlple analys1s (greater than 20)
of unexposed organlsms (blanks) would be rethred (Montgomery Op- Clt ).

Therefore no correction for background concentratlon was used.

The minirmum detectable concentratlon of Hg ln tlssue was 0 23 ng. B

Since results of the recovery study 1nd1cated a quantltatlve recovery
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TABLE B-2. Recovery of Hg from Clam Tissue

Hg added, ng Hg recovered, ng % recovery

“Blank © ' 97 D —
Blank 41 R—
250 | 360 140
. 250 290 120
500 | 520 100
1500 | 540 | 110
3 500 590 © o110
1,000 . 1,100 110
1,00 1,120 110
i,ooo . 1,110 110

Average recovery 110 (+11.9) %
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B of Hg, usmg the nethod, no correctlon factor was used in the calcula-
tion of analytical results of sanples. . |
Pestlcldes and PCB

Tlssue samples (approxm\ately 10 g) were prepared for gas chroma- '

' tographic analy51s by extracting the sample tw1ce w1th 30-m2 portiOns |
of 1:1 dlethyl ether:hexane for l mmute by using a Polytron® PI‘20 homo—- ,
genizer. The sample was centrifuged between extractn.ons and the o=
tracts filtered through anhydrous sodlum sulfate J.nto a Kuderna-Damsh
evaporative concentrator equlpped w1th a 10-me graduated evag: ~rator tube :
The extract was concentrated over a steam bath and the volume adjusted- I
_toexactlySOml | “ -> -

A 3.0-mg port:.on of the ooncentrate was transferred to ao. 9 x 25- _
cent:uneter (cm) Pyrex® chromatographlc column contammg 2 3 g of ac- |
tivated (130°C) Flor:.s:.l 60/100 mesh w1th alam layer of anhydro
sodium sulfate':above it The column was prerinsed with 50 me of hexane |
before sample appllcatlon.

The column was. eluted w1th a 50-m1 volume of 6% dlethyl ether—m—
hexane to remove PCB and pest1c1des, except endr:.n, th.ch was str:.pped
fram the colum w1th a So-ml portlon of 1% methanol—m-benzene The

6% dlethyl ether—m-hexane fraction was concentrated to approxnnately |
| 2 m for s.111ca gel chrmatography» The 1% methanol-m-hexane fractlon
was concentrated to 5. 0 mP. for gas chromatographlc analysrs. Both oon-
tratlons were carned out over a steam bath by usmg a gentle stream
of clean dry air. | o |
| The concentrated 6% dlethyl ether—m-hexane fract:.on was transferred
to a 0. 9 x 25-cm Pyrex chranatographlc colum contammg 3.0qg of acti-

vated (150°C) grade 922 Slllca Gel. The column was prermsed w1th a




. . 5o-m¢ volume of pentane' before sample apr‘-lication

The column was: eluted with a 5(~mg2 volume of pentane followed by
a 50—m2 volume of 1% methanc’-m-he Ane: by using 2-3 pounds per square . |
.mch (ps1) mtrogen gas pressure. Lne fractlons were collected sepa-
rately, concentrated to 5.0 mg by using a gentle stream of clean dry air,
and-analyzed by gas-liquid chromatography with the fractlon pattern
listed in Table B-3 and retention time and reSponse listed in Table -
ba. : o | .

Gas chromatographlc analyses were performed by usmg the following

N : " 'mstrumental condltlons :

Instnm\en_t:_ ‘Perkin-Elmer Model | 3920 gas chranatog'raph equipped
with 15 microcuries Ni~63 electron capture detector

Recorder: Perkin—Elmer Model 023; 0-1 mV full scale

Colmm 6' x 2-mm (ID) Pyrex packed with 3% OV-lO 80/100 mesh
Supelcoport ‘

Terperatures (°C): Colum - 200
o Inlet - 250

Interface - 250
Detector - 350

Gas flows: ‘Carrier.:vSO cc/min 5% methane:95% argon

Chart speed: 40 cm/hour |

Attenuation: 32X. _ |
Callbratlon curves were produced by plottmg peak helght (mm) versus

welght (ng) of standard mjected. Analytlcal standards were prepared by
Mvtlcal pest1c1de ard PCB standards with hexane to yleld
e OO N -

e e e i o i,

A ————A T i . s T

working standards’ of the required concentrations. A mixed standard S,
used for all the pesticides quantitated except chlordane. Separate analy\—\.\
| tical standards were used for chlordane and Aroclor® 1254. _‘Aroclor 1254 -

. ' and chlordane were each. quantitated based on a single isamer peak.
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TABLE B-3. _'Silica Gel Fraction Pattern

..B-;O 

Pentane . 1% methanol- R A

Aldrin
Heptachlor .

Chlordane

Aroclor 1254 -

Mirex
. Lindane |
| d,p'DbE'1”
.Diéldrin
p,p'DDD
p,p'DDT

. Methochhlér

in-benzene

X

‘Approximately 5% -Approximately 95%

Approximately 5% Approxmlately _'95%'

X

)

x .
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‘TABLE B-4.

Retention Times and Response

o Half-scale
- Compound ‘Retention chart-response
R  time (minutes) (picograms)
' Lmdane 1.0 160
Heptachlor 1.6 240
Aldrin 2.2 220
0,p'DDE 3.3 500"
- D’ield.fin’ 4.2 500
vP.p'DDD | 5;4 ,500“ .
Endrin 8.2 1,500
Methoxychlor - 10.9 3,500
oppr 7.2 1,500
-‘ M.1rex 13.4. | ,1,6.00
Aroclor® 1254 6.1* 250
1.5%

| Chldrdarie .

200

*Isomer useu for quantitation.

©D-2-49
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Blank tissue (approximately 10 g) was fortified with pe'eticides/PCB_
standards-in-acetone and analyzed by the above method. The analytical
results of all samples were ccrrected for the average percentage re-
coveries shown in Table B-5. The minimum detectable'concentratio_rl of
cesticide for PCB in tissue was 50 ng/g. | .
Petroleum hydrocarbons |

A 10—g sample of frozen tissue was honogenlzed in a SO-mJL centrlfuge |
tube equlpped with a Teflon-lined screw cap by using a Wlllems PT10 ‘homo-
genizer. The probe was rinsed with 5 mg of ‘4N NaOH and .the rinse added -
to the centrifuge tube. The centrifuge tube was capped and placed in an -
oven at 90°C f.or'2 nours. The sample was shaken‘\}igorously at the end
ofthefirsthour o o - |

Once the sample had cooled, 15 mg of ethyl ether was added and the

tube shaken v1gorously for 1 minute. 'I‘he sample was then centrlfuged
| ‘at 2,000 revolutions per minute for 10 minutes _and the ethyl ether layer
“transferred to a 1-ounce narrow-mouth glass bottle equlpped with a Teflon-
'1inedl screw cap, using a 50-mg vey'ringe. equlpped with a long, large-gauge
needle. | . o | |
" an additional 10-me volume of ethyl ether was added to the aqueous
‘layer in thecentrivf‘u.ge .tube, and the extraction reneated as befo_re. |
The two ethyl ether extracts were conzbined and dried by the addition of
'l g of anhydrous magnesium sulfate. - o

The combined extract was decanted mto a 25-mi evaporator tube con-
' tammg a few small porcelam chips and fitted with a l'IDdlfled Snyder

‘colum; the extract was concentrated to approx:unately lm by using a

D<2.50



| . o | TABLE B—S. Goncentratlons and Percentage Recoverles of Pestlcldes and

‘ » _ ' PCB added to Tlssue Samples

B-13

- Campound : , Percent recovery

Mean average
(standard deviation)

. pEm added” I 2 . 3 Mean

- BHC (lindane)  0.48 '88.9 104.9 . 90.0 94.9
- . 0.96  78.3 85.7 91.4 85.1

Heptachlor 0.48  71.7 93.9 79.8 8.8

 Aldrin - - 0.46 . 100.0 94.8 96.2 97.0
il 0.92°  96.6 94.2 149.0 113.3

90.0

76.3

. 105.2

o,p'DDE . - 0.48 . 125.0 91.2 84.5 100.2

- o096 97.6  97.6 130.9 108.7

" Dieldrin  ~ 0.48 © . 97.4 76.4 65.5 79.8
S 70.96 - 83.3 92.6 111.1 95.6

. p,p'DOD ©  0.96  87.2 103.6 96.4  95.7
T 1le2 7407 '85.3 90.7  83.6

" p,p'DDT - 0.96 . 89.7 110.3 100.0 100.0 °
ST 1l 71.7 887 98.1 6.2

Endrin .~ 0.96 - 86.8 85.3 86.3 86.1 .
1.0 - .8l.4 100.0 95.3 92.2

.~ Mirex . 0.9 90.5 95.2 95.2 93.6

'¢Chiordane;

| ‘Methoxychlor - 2.40 - 96.8 . 93.8. 93.7 94.7.

- Aroclor® 1254 15.4 - 81.3 89.6 81.3  84.1

© 104.5
67.7
- 89.7

. 93.1

613
89.1

92.1

(21.6)

_(16.2)

89.2

. 89.9 (8.1)

(8.7)

(13.3)
(18.9).
(9.9)
(13.1)

(7.0)

(3.9)

(6.7)

(11.1)
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" Kontes® Tube Heater set at 75°C. A 2.0-m{ volume of hexane was added,

and the sample again concentrat_ed to vapproximéu;e‘1‘‘y 1 m 5 at 110° ¢ e

sample was removed from the tube heater and the'-tip heated at approxi- - R

mately 120°C until the solvent had been a_llowed to reflux and rinse the -
walls of the tube. e |

A 5111ca gel separatlon.column was prepared uslng a 9 X 250-nm column »
equipped with a smtered glass disc, Teflon stopcock and lOO—mz reser— . o
voir. The column was packed by flrst fllllng 1t with petroleum ether e
and then adding 10 g of silica gel (MCB No. SX 144- -7), actlvated at 150°c ¢
overnlght, with gentle VJ.bratJ.ng to ellmlnate air bubbles. ‘. A needle ,‘
valve was attached to the top of the reserwn.r and the system pressurlzed
at 2 3 psi with nltrogen ‘gas. | . ' . _ |

The colu:m was prewashed w1th 25 me of methylene chlorlde, followed
by two 2-mg petmleum ether rinses, and a fmal 40-m1 petmleum ether -
rinse. All of the prewash eluates were d1scarded. 'Annelu_tlonv rate of
lzm/nunutewas mamtamed AT |
_ The: concentrated tissue extract was transferred onto the colmm.
followed by three 1-me petroleum ether rinses, eluted under pressure,‘ -
and the eluate collected in a 25'-@ concentrator tube An additional'”- o |
| 22-mi, volume of petroleum ether was added to the oolumn, eluted under '_ :
pressure and collected in the same concentrator tube ThlS total eluate
was Fraction I and contained the saturated hydrocarbons. ‘ o
| A 50-my volume of 20% methylene chlorlde—ln-petroleum ether (vol-
me:volme) was added to the colum and two 25fmz_ eluates oolle,cted,
under pressure, in separate 25-me, concentrator tubes. 'I‘hese were .Era:ctions. ._ ’i

2 and 3 and contained: the. mono~ and diaramatic-hydrocarbons, and the
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tria:dnatic hydrocarbons, respectively.
A 100-microliter (u2) volume of .l milligram (mg) /me n~dotriacontane-
: in-heptane standard was added to each fracfion_ and the fractions concén-
»’ ‘tréted to approximately 0.2 m¢ by using _thebtube heater. The concéntra—
ted eluatés Were aéjusted to a 05—m!L volume with hepténe, and an aliquot
of each fr'éction removed for gavs'chrcmatAogfaphic analysis. The aliquots
for Fractions 2 and 3 were combmed and the volume concentrated to exactly
half. Fractlon 1l and the combmed Fractions 2 and 3 were analyzed by
using the followmg instrumental conditions:
Instrument: Hewlétt—PaCkard Model 5840A gas chramatograph equipped
_ with dual flame ionization detectors, and a Model 7671A
: uUtClTBth ‘sampler -

Cblux'nn_s: 2 each 10' x 2-nm (ID) stainless steel, packed with 3%
s 0V-l7 on 100/120 mesh Chronosorb Q

Temperatures (°C) Column - 60-300 at 8°C/mmute
' - Inlet - 250
Detector - 325
Time 5: 20.00 minutes
Gas flows: Carrier - 25 mt/min nitrdgen
" ' " Reactant - 40 mz/min hydrogen
, Support - 240 me/min air
. Chart speed 0.5 cn/min
 Area rejection: 0 counts
Attenuation: 128
Slope senSitivity 0 50
' Retention' time: 28 1 min for internal standard
'FID signal: -A+B

~ Response: Half-scale chart response with 200 ng n~dotriacontane
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Inordertoverlfytherecoveryofthemtemalstandard n-dotri- | .

; aoontane, quality oontrol standards were produced by extracting blank '

‘tissue (approximately 10 g) by the above procedure and analyzing the
" resultant sample extracts. A calibrati'on curve was produced hy plotting |
peak helqht (mn) versus welght (ng) of n-dotnaoontane mjected The
recovery of the mternal standard is shown in Table B-6. ‘

Two chemicals were chosen -to verlfy the recovery of petroleum hydro- |
carbons with the method. Analytlcal standards of n:onadecaru= and 2,3~
dimethylnaphthalene were prepared by_ dilution of stock m_ater_lal w1th '
heptane to. yield l ,000 mg/t nonadecane and 2 3-dimethylnaphﬂ1alene stan- B
dards, respectlvely Control tlssue (approxmately 10 g) was fortlfled
by the addition of 1 ml of the l 000 ppn nonadecane and 2, 3-d1methyl—
naphthalene mix and analyzed by the above method w1th the results as o

' shown in Table B-7 Unfortlfled t1ssue was also analyzed to act as blanks
A callbratlon curve was produced by plottmg peak helght (mn) versus |
weight (ng) of mjected nonadecane and 2 3-dlmethylnaphthalene, res-
pectlvely EE -

- The analytical results of samples were. calculated by comparlson of
the total peak areas found, fram 4. 0 nu.nutes retentlon tune through the__
‘end of the program, w1th the area of the n—dotrlaoontane mternal stan-.
dard. No oorrectlon for method reoovery was used in the calculatlon of
sample ooncent.rat:.ons All analyt1cal results of samples are repr'rted
in wg/g as n—dotrlacontane 'I‘he nu.nlmum detectable ooncentrah.on of pet—

roleum hydrocarbon m tlssue was 0.5 ug/g as dotnaoontane

D-2-54




- B=17

TABI‘E"’B'-6~_ Recovery of n—dotriat:amt::ﬁme

Sample Sample n—dbtriaicontane’_ n—dbtriadontane $ recovéry
_ ‘'weight (q) added (ug) recovered (_ug) S

Fraction  10.04 160 -~ . 102 102
1A o » o
Praction. . 100 - g3 8
~ Praction 10,03 .. 100 80 80
sctlon .. | 100 B
Fraction. 100 - 107 107
(2+3)B . A IR R
Fraction  10.16 100 ooou3 13
Fraction 100 - 10 100
(2 + 3)C S S . K y T
o “. Mean and standard deviation 97.5 * 13.2
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TABLE B-7.

nonadecane

Recovery of nonadecane and 2,3-dimethylnaphthalene

Sample  nonadecane, -
" . Sample weight 2 » 3-dimethylnaphthalene
. (9 added (ug) )

recovered
(ug)

% reoovexy 2,3-dimethylnaphthalene % recovery
reoovered (ug) o

- Spike - B

Spike - A 10.18 1,000
Fraction 1- 1,150

E‘raction 2&3
10.17 1,000 -
Fraction 1 | 1,130
Fraction 2&3
Blark & 1004 S
Fract:.on 1 o R o : <5

Fr&ct-j,o'n ._2&3 }
Blank B 10003 e
Fractlon l T S v <5

- Fraction 2&3.

115

113

 Average 114

1,220
- 1,180
. <5.‘

<5_ .

- 122

 Bverage ]

118

120

et
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. SECTION E.
THE SELECTED PLAN

- 1. This section describes‘the‘plan selected as a result of the formu-
lation_process presented in Section D, Appendix 5 of this report. The

-plan elements are defined and information is presented on design, con-
struction, and operation and maintenance for a general understanding

- of the technical aspects, along w1th the plan s accomplishments and

effects. Section F of Appendix 5 presents an economic- analysis of

' the-selected-plan. A general map showing the recommended plan is

shown in figure E- 1
" PLAN DESCRIPTION
- 2.  The plan selected'for improvement’of'Mobile Harbor‘consists'of en-

_larging the ex1st1ng ship channel to provide a depth of 57 feet and a
width of 700 feet from the 57 foot depth contour in the: Gulf of Mexico -

.l-for a distance of about 7.4 miles to a point in Mobile Bay near the

'_'eastern end of Dauphin Island, enlarging the channel through Mobile Bay

to a depth of 55 feet ‘and a width of 550 feet for a distance of about

. 27 miles between the 1nner ‘end-of the gulf entrance channel and a point
:about 3.6 miles south of the mouth of Mobile River, enlarging the
-"channel 1nto the | harbor ‘to provide a depth of 55 feet and a width of

_650 feet for a distance of about 4.2 miles to a p01nt 1 mile south of .

" the’ Interstate Highway 10 tunnels ‘and providing an anchorage area 500

. “h-feet wide, in addition to the channel width 55 feet deep and 4000 feet

long on the east ‘'side of the main channel ‘and immediately south of a turn-
' ing basin to be constructed to a 55- foot depth, a 1500-foot width (in-
‘-cluding the channel) and 1500 feet 1ong just south of Little Sand Island.

 Total length of the improved harbor channels is 38.6 miles. The ¢hannels

~ have s1de slopes of one vertical on five horizontal | The plan-provides

' two feet of allowable overdepth to compensate for inaccuracies in
'l’dredging. B ' '
.s'3..:NewbWOrk,channel”eXCavation‘between the gulf and the lower 8000
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-feet of the main bay channel would be by hoppcr.dredge with materials de-
posited in a deep-water disposal area in the gulf tentatively located with-
in‘a 16 mile radius of the mouth of Mobile Bay. Initial excavation of the
lower bay channel_to a point near Theodore ship channel would be by a 27 inch
or comparable‘hydrsulic dredge utilizing dump scows and tow:boats to transport
the dredged material to deep-water in»the gulf for digpesal in the same loca-
tion as tne material from the entrance channel. 'Costs developed for this plan

-are based on the dredged new work from the lower bay channels and the total
harbor maintenance material disposal sites being located as shown on figure
E-2. Finsl selection of a site is pending Phase 1 studies and preparation of

" an EIS by the Environmental Protection Agency. The remsinder of the new work
material in the upper bay would be excavated with a 30 inch or comparable

'hydraulic pipeline dredge with_tneumaterial-being place in a fill area to be
constructed in the vicinity of'the’Brookley waterfront.

EVALUATED ACCOMPLISHMENTS

4, Evaluated accomplishments that would result from implementation of
lthe selected plan are direct transportation savings to deep- -draft
commerce and land enhancement benefits. The tiansportation savings
‘would be realized principally in the movement of iron ore and coal

‘ ,througn Mobile.l Total savings constitutes an average. annual equiva-
lent benefit of $33 130, 000,

IMPACTS OF PLAN

5. Unavoidable adverse impacts associated with the plan would arise
from the dredging and disPOsal.operations which would destroy some
‘benthic populations, increase turbidity, cause permanent physical loss

of a shallow water bottoms to be filled in the upper bay, commit addi-
tional bay and gulf bottom to:navigstion channels, and reault:in long-
term intermittent disruption of habitat at the gulf'disposallareas; Other
adverse impacts, that can be avo‘ded only through remedial measures, are
associated with modifications to overall circulation patterns in the

bay caused by channel construction, and sites of historical significance,

Appendix 5 -
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if any, located within the channel ~lizament and dlsposal areas.
Secondary impacts would resuli: from stimulated economic development of

the area that would probably occur :iom construction of the gelected plan.

6. Benthic'pcpulations‘would be desrcoyed by chaanel construction and
layers nf'sediment deposited on the bottom by mud flows during disposal.
_The amount of bay bottom that would be affected by the considered plan
would be abouti5,8.square miles'including;'l.l square miles due to
nidening the bay channel .2 7 square miles for the‘Brookley expausion
area, and 2.0 square miles attributed to mud flows during construction

of the disposal area dikes. The 2.7 square miles committed to the dis-
posal area would result in permanent loss of esturaine nursery habitat
and recreation/fisheries use of that portion of the upper bay. The 2.0
square miles affected by mud flows adjacent to the dikes .would result in
temporary loss of benthic habitat. In addition, the offshore area affected
by the: dredging and disposal operations would include 0.8 square miles for
modifications to the bar channel and an’ unquantified area within the 100
fsquare miles designated for gulf disposal.

Under'the present maintenance practices‘for Mobile Harbor 31.3
square miles. of bay bottom adjacent to the channel and 4. O square-'
m11es of - near shore gulf bottomn are committed to disposal of dredged
mater1a1 The impacts assoc1ated with the considered disposal plan as
compared to the ex1st1ng maintenance practices w111 be 1nvestigated
further during-Phase 1 studies. This will 1nc1ude an overall study
- of the USage cf the various portions of Mobile Bay, and ‘additional
) studies of the gulf disposal area. These studies are discussed in

more deta11 in paragraph 31.

7. A minor release,‘to the water column, of nutrient related constitu-
ents and‘some'heavy metals would occur during the open water disposal
Qperations. The release of pollutional constituents would be expected
';o be transitory and limited to the immediate vicinity of the discharge.

.pbint. Reduced dissblVed oxygen levels would be associated with the
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initial high levels of turbidity and suspended solids ‘near the dis-'“

_charge point Increased turbidity ‘would - temporarily reduce photo-"
synthesis and, hence phytoplankton, the base of many food chains, ‘
would be reduced during the construction period However, turbidit" -
and mud flows can be minimized by modifying the pipeline configura-
tion at the discharge point. There will also be short- term effects _
 from air pollution and increased noise 1e#els_during:the_dredgingf

operations.

é. According to limited physical model studies, modifications to the bay

ship channel would cause a change in the overall aalinity distribution’ w1th-' .

in Mobile Bay. This is the apparent result of. the deepened channel which in- f."
creases the salt wedge intrusion up the Mobile River.4 Additional model tests
would be conducted for the considered plan during Phase l studies. to determine
the order of magnitude and effects of the .55-foot" deep channel and any mechanisms B
'for offsetting the effects of the enlarged channel " if the impacts are deemed to
be undesirable. The model studies indicated a general freshening of ‘the water-
within Bon Secour Bay. Oyster production within this area could 1ncrease with
the possibility of improved spatfall. ’

9. A complete cultural resources survey of the areas to be affected would
have to be completed prior to any_construction. Magnetometer surveys of
the under water areas would identify any anomalies. Measures would - be v
‘taken to protect and preserve any objects or sites of historical signifi-‘

" cance within the channel alignment and disposal areas._'f_

10. The selected plan would provide a long term solution for dredged material
disposal. The 1ife of the bay should be extended as a result of taking all

the future maintenance dredged material to the gulf._'
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ll. Secondary impacts of the considered plan could include ‘higher levels of
»noise, water, and air pollution related to increased economic development of
~the area. The channel improvement would enhance the Port of Mobile's import-
.'ance and competitive position in world shipping. There would be aa increase
in population, employment housing, industrial and commercial development,

- water borne commerce, and_port-expansion.‘ However, similar patterns of
growth are expected‘to occur with or without the considered plan of

'development,_

12. The selected plan would enhance the possibility of economic development
in the area as a result of lowered shipping costs and the creation of an
~additional parcel of prime area for deepwater oriented industrial or harbor
terminal uses. The oonsidered plan would make major contribntions to both
National and regionalveconomic deve10pment and toward easing the present
United States import-export imbalance. Variods effectsvof the plan on both
_economic and environmental parameteres have been discussed in Section D,

: Appendix 5 rf this report.
| SYBSURFACE INVESTIGATIONS

.13. The boring logs, density, grain size, and ssmples,inspected all
'inuicate ‘the material in Mobile Bay to be predominately clay and silt
" ‘with no hard material and relatively little sand and organic matter.

' The clay is shown to be’"fatﬁ and appears to be plastic in nature.

14. A seriles ot borings were.made in 1964 prior to the deepening of
" the main channel to 40 feet. These samples indicated sand .can be found
in the upper section of the bay and to a point about 6.5 miles south
of the mouth of Mobile River. Progressing down the bay, the material
,becomes very soft. Below a point near the upper third of the bay,
the soft material 'is not considered satisfactory for constructing fast

land. Logs of . borings along the main bay channel and the Theodore

‘channel are reproduced in Attachment #-1.
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15. No borings were made aloag the dike profiles of the proposed Brookley

expansion area to establish the depth of soft materiél'of the location of

firm sand. For the purpose of this study it is assumed that a satisfactory

foundation exists .and that consolidation and displacemént of existing
. material will not occur below -12.0 feet m.l.w. This assumption is
supported by islands presently existing in thé vieinity that were con-
structed with dredged material. 4

DESIGN
~ .CHANNELS

16. Design of the'vérious.channel featufe§ in the sglected pian'for
improvement of Mobile Harbor was determined through an evéluation of
existing qonditioha and‘the'applicationjof:available.criteria and
professional judgemenf; Abplicéble'critéria exist only in the form’
of guides.éstablished through chse»observations. fhe guides‘are in
fact variables selected on the basis of bottom and sea gbnditions

known to occur at the existing area, present operating conditions,

projected traffic densities, and the varied characteristics of the antici-

pafed fleet. The application of these guides and aﬁalysis'tq determine

" the optimum channel widths, depfhs and'alinements 1s essential to plan

formulation and as such was~discusséd in Section D, of this appendix,

17. Figures E-3 through E-9 illpstra;es designed features of the
sélected,plan including the alinement,ﬂéhannel depths, channel
widths, anchb:age érea an&’turning‘basiﬁ. _The channel widths,
developed in,Sectibh D, are baséd'oh one-way traffic for the
largest vesselkexpec;ed to navigate the SS-foot ghaﬁnel._ Uhconfl
strained tﬁofway'tfaffic‘will exist.fpr a majarity'of vessels
'ufilizing the chainels, ’ " -
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- TURNING AND ANCHORAGE AREAS

18. Turning and. mooring areas cons1dered here1n were designed to
accommodate the larger bulk carriers which will constitute a continually
vincrea51ng percentage of the fleet of vessels expected to utilize the
proposed improvements over the life of the selected plan. The lengths
of the larger bulk carriers range between 900 and 1, 000 feet. There-
ffore, in accordance w1th established criteria, the proposed. turning

- basin has been designed.to provide a minimum circular turning.area

~with a diameter of 1,500 feet (1.5 X 1,000). In view of the limited
area of'the'turning basin; andlthe density of anticipated deep-draft

flfand barge traff1c, the selected plan prov1des for an anchorage area

"bh'500 feet. W1de and 4 000 feet long adjacent to the east sice of the .

il'channel and: Just south of the 'turning. ba31n ’ The width of the

'anchorage area 1s considered necessary to minimize effects of pas91ng

dtxvessels on these moored . Anchorage facilities to accomodate four

bulk carriers would 1nc1ude mooring dolphins 1n shallow water along
;side the ba51n to prevent dr1ft1ng of the vessels into the .traffic’

Fchannel Due to the. soft nature of the bottom material of Mobile .
'Bay;.local navigation 1nterests con51der provis1on of structures to

prevent drift of the vessels agains the east bank of the anchorage

o area unnecessary. Figure E- 10 shows a typical layout of the considered

'mooring fac111t1es and details of the mooring’ dolphins.
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BAY DISPOSAL AREA

19. _Thehdikes‘to contain the "new work" dredged material from the upper

'bay channel will be constructed of high content sand material pumped.to

an approximate fill elevation of +5 feet, m.l.w., with slopes of 1 vertical
to 20 horizontal. Ihe next stage would be to construct fromithe hydraulic

- £f111 a dike section from +5 to +17.5 feet, m.l.w., with a crown width of

10 feet and side slopes of 1 vertical to 5 horisontal. The southern portion

~of the disposal ‘area ﬁill have similar dikes constructed to an elevation
 of +15 feet,bm.l,w;_ This lower portion_of'the disposal area will contain

the'soft.new work material that is not suitable for development. Above

"mean high water and'the'wave wash area the dike slopes will be stabilized

with gtass. _Those areas exposed to high energy waves‘willibe armored
with riprap. The new:wofk_material from the upper 7.4 miles of
channel (39.6 milliohwcubic yeards) would be used to construct the
dikes for}the:disposaﬂ_area and fill approxihately.the nofthern

61 percent of ‘the Brookley expansion area. This would'pfovide 1,047
acres of fast land to 'an elevation approximately + 17.5 feet, m. lvw.
The femainder of the fill area will accommodate approximately 24

“ million cuhic yards of soft new work material from the next 6 miles of
“cha nnel down to the intersection of the Theodore channel. Figure E-3

1llustrates the considered disposal area and other upper harbor features.
F1gure E-11 shows a typical dike cross-section.

i

'20. The design assumptions for sizing the disposal area are based on

minimal drying techniques for ‘management of surface water, It is
assumed that two unit volumes of space in the disposal area will con-
tain three unit volumes of institu dredged soft new work material.
'"The new work sand will occupy one unit of storage for one unit of
dredged material and the congolidated clays from the upper channel
a;e assumed3to swell approximately 25 percent. The consolidation of

_JUnderlying sediment was assumed to equal the swell of the firm new

!
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“work material' therefore 'one unit volume of consolidated clay dredged

materlal 1s assumed to occupy one unit vollme of storage.'

CONSTRUCTION

21. _Construction would be by hydraulic cutterhead.dredge in Mobile Bay
,and“by hopper:dredge'in the gulf entrance channel In the'upper bay,

" north of the. author1zed Theodore channel, all the dredged new work
‘materlal will be excavated by a cutterhead dredge and transported by
pipeline to" the- diked Brookley disposal area. The dredged new work
.mater1a1 from the lower bay will be excavated by a moditied cutterhead
dredge. and transported by dump scows to the gulf. The dredged new work .

;mater1a1 from the lover 8, 000 feet of the main bay channel and the

"."entrance channel will be dredged by hopper dredge and placed in the

fgulf Appllcation of the various techn1ques to ‘the d1fferent channel
‘sections was’ determlned on: the b351s of equ1valent costs and natural
"channel d1vides ‘
22. The total dredg1ng should take _about seven years, utilizing one
30 1nch hydraullc p1pe11ne type dredge in the upper bay, one modified
27 1nch hydraulic dredge w1th dump. scows and towboats for the area
between - ‘the’ Theodore channel and the lower bay, and one " hopper dredge
:bfor the entrance.channe] and the lower 8, 000 feet of bay channel. The
:dredging should be staged so benefits of the incrementally deepened
-project would be realized during the construction period. These bene-
ivflts, however, have not been addressed in the survey study analysis.
No dredglng w0uld be performed w1th1n 100 feet of any established or
‘f proposed harbor 11ne, pier wharf, or other structure. Design, loca-
:t1on and construction of ‘the disposal site have conqidered guidelinesA
’:_established for implementation of Section 404b of PL 92-500 and Sec- :'
-';tion 103 of PL 5°2 However, . complete evaluations in terms of these

requlrements cannot be accompllshed prior to preconstruction planning.
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23 The 27,inch'cutterheadvdredge will be nodified by lowering the
pump on the dredge ladder near the'cutterhead to obtain’greater densi4_
ties in the dredged effluent and better economics from the barging
operation. - Also, the dredge wi11 be modified to discharge into dump
scows at a production rate of 2500 cubic yards per hour insitu.’ It

i1s estimated a fleet of 8 tow boats (750 hp) and 16 (3, 000 cubic yard)
dump scows would be required to transport the new work dredged material
from the 1ower main bay channel to the gulf d1sposa1 s1te without de- *
laying dredging operations. Through utilization of the above techniques,.
the effluent was assumed to have a 35 percent 1n51tu SOlldS con51stency }

thereby creating an effective barge capacityvof 1,050‘cubic yards_each; o

24, Data on insitu densities that provided»the‘basis-for‘the foregoing

assumptions and resulting cost estimates are summarized in'table E-1,

TABLE E 1
DENSITY OF MATERIAL TO BE DREDGED -

New Work S | ~ crams/Liter
Upper Bay - . o o o - ,d 1,770
Lower' Bay » - - 1,660
Entrance Channel (Sand). . _ S L. 72,000

Maintenance . ‘ v _

Upper Bay Lower Bay - o 1,280
Entrance Channel (Sand) S L o 2,000

OPERATTON AND MATNTENANCE
25, Maintenance of the existing project consists of redredging ‘the
channel to authorized depths as often as needed which is approximately

once every two years.
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| 26, EsLimates for increased maintenance with the selected plan were based

upon records of maintenance: required for the existing and prior channels,
Data was extracted from annual reports on the Mobile Bay channel and
Mobile entrance channel for maintenance dredging from 1939 to 1975.
Maintenance was lower during the period o£_1955 to 1965 due.to new work
construetion, therefere, this period of record was deleted froﬁ the

analysis. The periods 1939 to 1955 and 1965 to 1975 were chosen as

..repreaentative years of typical maintenance 0perations. Table E-2

shows the recorded his;orical annual dredging rates.

TABLE E- 2
ANNUAL DREDGING RATES (cubic yards)

1

Year ' Entrance Channel : Bay Channel

1939-1955 o 211,332 o 3,654,888
1956-1965 . 53,387 | © 2,503,280
1966-1975 | 264,216 - 3,824,071

27. A comparison of shoaling rates with the increases in channel cross-

-~ sectional perimeters was made from the historical data. It was found

N that the increases in maintenance did not directly correlate with the

increased cross-sectional perimeters. For an increase in the bay
chahnel perimeter of 35 percent (enlargement of 32- =z 300-foot to
40- X 400-foot channel) the annual maintenance increased 5 percent,
and forfan increase in the entrance channel perimeter of 35 percent
the annual maintenance increased 25 percent. However, the increase
1in the entrance channel was considered to be attributed more to the
increase in channel length than the increase in channel perimeter.

On the basis of these historical observations, a curve was constructed

to proportioﬁally predict future maintenance of the channels as provided

by the selected plan. These additional annual maintenance quantities
that would be expected after eonstruction of the selected plan are

 'shown in table E-3. '

i

'A
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. TABLE E-3
i ADDITIONAL ANNUAL MAINTENANCE DREDGING
T (cubic yards) '

.ChannelpReach"l‘<Preaent-Quantities_ﬁ-'Additional'QuantitiesE_rotal. -
Main Bay . : 3,824,071 ' 229, 444 : 4 053,515
Entrance 264,216 - 474,516 738,732

Totals = - 4,088,287 703,960 . 4,792,247'

28. The disposal method presently used in maintenance of ‘the existing
Mobile Harbor channel consists of discharging the material -d:2dged by
pipeline dredge in open water along both sides of the. main ‘channel in

the bay and placing the material from the Mobile River channel in diked
upland areas and’ transporting the material dredged by hopper dredge :

to an EPA interim‘approved disposal area in the Gulf of Mexico just

south of Dauphin Island. With'the'selected.plan this practice will be
modified in that all of‘the.upper bay_channel and the lower bey channel
dtedged maintenance matetial'will be placed in'a»gulf disposal'site. The
incteased costs for maintenance of the existing project has not been |
charged against the benefits of the selected plan aince with or without
implementing the selected plan, the disposal _

method may change and the existing project can easily provide the economic
‘justification of modifying the present maintenance disposal method Based
on available. data discussed in detail in. Section D, the gulf disposal |
alternative would create less adverse environmental impacts than continued

'open water disposal in the bay. .

29, Duting the seven .year construction:period shoaling woulchontinueg
in the channel. Routine maintenance operations would be scheduled to
insure authorized depths by the end of new construction. In the v,per
bay the_additional maintenance.cost during_construction.due'to the

larger channel (agerage_do,OOO.cubic'yards/year) is amortized over
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theZSOdear period of anslysis'for the'selected:plan and charged as a
' Federal annual charge;‘ In the lowe: buy the.additional maintenance cost
during construction for the main chanvel (average 75,000 cubic yards/year)
- and entrance channel (average 237,05 cubic yards/year) were likewise

charged as a Federal annual charge of the considered plan. -
.~ PRECONSTRUCTION PLANNING

'30. Due to existing hydraulic model data veing based on a plan with a
50-foot_chsnne1, additional model tests would be conducted for the
selected plan to determine the effects of the 55-foot deep channel and
.required mechanisms for offsetting any significant-edverse affects of the
enlarged channel. The model study could also include tests for other
structural modifications, such as removing the existing dredged material
ridges from along the upper mainvchannel, to determine if they would
improve water quality conditions in the bay and/or offset changes
caused by the enlarged channel.
31. A usage study will be eonduCted for Mobile Bay to define the
biological productivity of the bay’bottom, gather water quaiity data,
and predict recreational potential for the variouw sections. of the
bay. The results of the study will be used to further assess the
impact of .constructing the: Brookley fill area. Other environmental
'studies-will be conducted in the considered gulf disposal sites to
 include additional biological sampling, analysis of the bottom sedi-
‘ments, and water-quality data collection. ‘ '

[
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32, A cultural resources survey will be conducted on land areas adjacent .
to Brookley that would be altered by the selected plan._ The - su”vey, per- ﬁ~ A
formed prior to any construction, would result in recommendations for the

'preservation or mitigation of cultural resources found to be threatened

A magnetometer survey of underweter areas would be included as part of
‘the survey or cultural resources._ o BT A ”ua“"‘i. !

33, Justified mitigation measures would be considered for: any perma-*
nent losses which might be identified i “the selected plan and adopted
disposal method. ~ Also, the feasibility of establishing wetland areas
as. provided under Section 150 of PL 94-587, wi11 be evaluated

34, 1In response to long standing concern‘over the potential'impact of'sus{"_vﬂjj'
pended solids and turbidity associated with dredged. material‘disposal one’j
task within the Corps of Engineers Dredged Material Research Program, con-’jth.
ducted at the Waterways Experiment Station, ,was to. evaluate methods ;f_jf,
for controlling the disperSion of dredged material Results of the

" studies indicate that the most promising method for controlling

‘water column turbidrty and mud flows involves modifying the pipeline
configuration at the discharge pOint It was found that the- amount

of water column turbidity generated by a submerged discharge decrease -

as the angle of the: pipeline discharge increase from 0 to 90 degrees

By adding als degree conical section at ‘the end of the 90 degree

elbow, the. effectiVe veloc1ty of the discharged slurry can be reduced

by a factor of 2 or 3 (Without affecting ‘the’ dredge s production rate) '
This decreases the 1eve1s of water- column turbidity and increases ‘the }{Q;“fj.
mounding tendency of the fluid ‘mud. Laboratory test involVing the' |
control of dredged material disperSion have resulted in “the develop-

ment of a submerged diffuser system (figure E 12) Although the . -

diffuser has not been field tested, it has a great deal of potential

for most effectively eliminating turbidity in the water ‘column and

“maximizing the mounding tendency of the discharged dredged material

thereby minimizing the aerial coverage of the fluid mud flow. The _

QIurry remains in the pipeline/diffuser until it is discharged at a.

Iow velocity near the bottom, thus, preventing any interaction of the o P ‘ o
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élurry with the water column above the diffuser. This eliminates
_watér coluﬁn{turbidity as well as any dépression of the dissolved

’ oxygeﬁ levels in the water column. iA system for control of dredged
material dispersions would be environmentally beneficially for

.tﬁe open watér.dike construction in the upper bay, and will be

considered further during Place I studies.
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‘tion delays.

" PLAN IMPLEMENTATION

35, Review of the selected overall plan indicates several separable
feétures that can be incrementally justified economically, and are not

dependent upon further model studies for adequate impact assessment.

‘These features can be implemented at an early stage without suboptimiz-
ing or binding future action to the framework plan. These features are

-identified and discussed in the following patagraphs.

‘.36. The selected plan presents a comprehensive guide for develoﬁment of

Mobile Harbor ovet thejnext:15 years. In order to maintain efficiency

and safety, separable_eerly impleémentation features that should be con-
=.sidered'inc1ude channel widening in the upper bay, a turni,g and
“anchorage area at the head of the bay, a pa551ng lane in the central
~area of the bay and several m1t1gat1ng features to lmprove water circu-

._ 1at10n in the bay.

_ CHANNEL WIDENING

37. The upper portion of'the'mein bay channellas'identified in figure

E-3 is subJected to adverse conditions that create steerage difficulties'

" for vessels nav1gat1ng this reach of channel. The projected commodity
"movements will also add to the problems encountered in this area by

‘generating more betge and.deep-dfaft traffic, resulting in more naviga-

f38-’ wldenlng the ex1sting 40- by 400- foot channel from beacon 74 to buoy
84 to 650 feet would releave these problems. . This actlon would require
"dredglng of approx1mate1y 6 7 million cubic yards of new work material.
. The re1at1ve1y good structural material to’ be dredged from the channel

E:w1dening would be" used to dike and f111 a part of the area adjacent

to the Brookley mainland,

. Appendix 5~
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TURNING AND ANCHORAGE 'AREAS D N
39, The efficient operation of the Port of Mobile, as pointed out in

. the Section C, Appendix 3, on problems and needs, also depends on pro-
viding adequate turning and anchorage bas1ns near . the ‘mouth of Mobile
River. The turning basin would require dredging of approximately 2.4

‘million cubic yards of_new work material. The anchorage basin would.
require dredging of approximately 2.9 million cubic yards of new work
material. This material would be’ deposited in the Brooklev £ill area'

to create a portion of ‘the new development area
PASSING LANE

40. Constructing a passing lane about mid-way alonglthe‘main'bay:channel .
will significantly reduce the delays of’ larger vessels entering and 1eaving~
Mobile Harbor and the Theodore Industrial area. The passing lane.can be
constructed adjacent to ‘the east side of the. existing channel to a . '
bottom width compatible to the selected plan for a distance of about :”

two miles without sacrificing any economics of future deve10pment. _The"
increment of development would require dredging of about 2 mfillion cubic
yards of new work material. The material would be pumped by hydraulic
dredge into the island presently. constructed to contain material excavated

from the Theodore Ship Channel.
DREDGED MATERIAL DISPOSAL

4l1. Appioximately 12 million cubic yards of ‘new work dredged material
will be excavated from the upper harbor early implementation features.
This material will be suitable to construct the. dikes of the Brookley ‘
Expansion Area (5 million cubic yards) and provide 7 million cubic
yards of suitable_fill in the northern end for port development.__This
stage of development will provide about'3413acres.of fastlland.to:' -
elevation +17.5 m.l.w. S | T

»Appehdix 5
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‘1. This section of the

 SECTION T'

. [ECONOMICS % SELECTED PLAN

INTRODUCTIO.

report contains estimates of first costs, annual

charges, bénefits’and other supporting data pertaining to the economics of

cost and annual chérges

- the seleqted plan for enlargement of fhe Mobile Harbor ship channel. First

'presented herein are based upon the selected plan

as evaluated and defined previously in Sections D and E of this Appendix,

respectively. The selected plan consists essentially of deepening the

- project.from‘the presently authorized'&O-foot depth in the main bay channel
~to 55 feet, widening it

from the authorized 400-foot width to 550 feet,

deepening the gulf entrance channel from the presently authorized 42-foot

depth to 57 feet, and'w;dening'it from the authorized 600-foot width to

700 feet. A range of channel widths.and depths was investigated for the

selected plan as well as

3 for éll alternatives that were givén detailed

consideration in order that the optimum level of development could be

identified.

2, A 40-foot ship channel into the Theodore Industrial Park has been

authorized and is under

construction. The economic feasibility for the

expahsion of the authorized channel, in conjunction with the overall Mobile

Harbor improvement study, was investigated to determine the navigation

benefits that could be %eélized by modifying the authorized project to a
depth greater than 40 feet.

3. An investigation»to determine the prospective beneficiaries of any

modification of the authorized Theodore project revealed that two companies

could be potential users. One of the companies indicated a probable use for

a deeper channel; however, they could not give any firm commitments as to their

need of a deeper channel into Theodore at this time. Based on this uncertainty

as to their use of any zfeper'channel, they were not considered as a prospec-

_ tive user that would re

Theodore segment of the

lize benefits from the expansion of the authorized
existing project.
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4, Another potential beneficiary of any modification of the authorized Theodore-ﬁa:'
project plans to import crude oil through Theodore with further delivery to in5_:i ’

their proposed refinery by pipeline, This company has given assurances they

would use a deeper channel than that presently authorized for Theodore, however,:”-

they have not completed construction of their refinery or pipeline. " In v1ew

of the contingency of future benefits to this company on both the completion h
of their facilities and the. author1zed Federal improvements for Theodore, such
benefits were regarded only as a potent'llity at this time rather than a f1rm

estimate. -

5. Without firm prospective beneficiaries for depths.in’the-Theodore’Channelui

greater than those presently authorized'and-under'construction, consideration

of greater depths at this time is not warranted. Accordingly, all modificatlons

to the existing Federal navigation prOJect for Mobile Harbor considered here1n N

are directed toward the main Mobile Bay ship channel and other ancillary

components.
METHODOLOGY

6. The primary purpose of this section is to identify and measurelthe direct
economic and monetary impacts the considered‘channelpimprovements:vouldfhave
on the transportation of products shipped’through:the port of Mobile‘by'deep-
draft vessels and. to review the need for oxpanding the port fac111ties to ..
handle the anticipated future tonnage The study princ1pally 1nvolves'~'f
examining present and future commerce  and vessel traffic that would move

on the Mobile ship channel, review the industrial developement that will
support the traffice over the pro;ected 50-year period of economic analy51s
(1995 2044) and determine the monetary benefits and costs associated w1th

channel improvementq

7. Navigation benefits and“costs herein were developed'for.each of . the'
channel depths investigated ranging from 45 to 60 feet at 5 foot incre- ‘
ments. The navigation benefits, while valid for the selected plan, are -

applicable to all the main bay channel deepening plans of improvement
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considered and are not

conSidered; such as, dred
Land enhanceL

widening.
selected plan .and were

development.

computed based on the 5-foot levels

sensitive to construction alternatives being
ged material disposal methods and channel
ent benefits presented herein are'applicable to the

of considered

Q.
'through the port, prosp
and other shipping int

A field canvass was made to interv1ew industries presently shipping

ective shippers, steamship lines or their agents,_

jrests. The survey was conducted to determine what.

impact the enlargements of the ship channel would have on present and future

commodity shipments thr
includes: (1) present
. through the port, (2) ¢
" shipping their products
Irequired for the delive
'generally used’athobil
uolume of.shipments per
hfpertinent data"concerni
9. . An economic analys

port tonnage, present a

.tion .costs and be.-~fitsl

in transportation;costs

ough the port of Mobile. Information-collected
and future volume of commerce that will be shipped
ype of transportation service required for

» (3) origin/destination matrix or shipping patterns
ry of each commodlty, (4) the terminals and/or docks

(6)"

consignment normally reouired, and (7) other

e, (S)Vadequacy of terminals at the port,

ng their transportation needs.

is was also made to determine the historical growth in
nd prospective commerce, and associated'tranSporta—
Benefits were calculated to determine the savirgs

creditable to the various channel depths'considered.

'10. This' Section docuTents the current commerce moving through the port

- and current vessel activity; identifies and evaluates the commerce that

would benefit by the considered improvements, provides estimates of volume of

commerce that. can be ex ected throughout the project life (1995 2044),

documents procedures in

iresulting‘benefits and

‘improvement.

determining vessel operating costs and the

costs that can be expected from the plans of
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11. Benefits and costs for rhe”selected plan were derived in terms of

equivalent average annual benefits and equivalent average anndal charges

-(interest,‘amortiiation and maintenance cOsts), These were computed for

a 50-year: period'ofvanalysis and converted to an. average annual’basis
using the current interest rate of 6 7/8 percentr’applirable to all water
resource projects under invesrigation at the time of this report Benefits

and costs reflect October 1978 prices.

12. Benefits are based on transportation savings which would result
principally from the future use of larger, morefeconomical_vessels.
Supplemental'benefits_from improvements of the project reflect savings

in delay time to:ships navigating the main bav channel. Land enhancement

‘benafits also result from the creation of lands adequate for industrial

or port terminal development 'The total benefits derived‘ from various

-considered charnel depths were compared with costs for theAvarious depths

to idenrify the optimum depth

- 13. Costs consist principally‘OE_dredging. These costs are based on

current prices for maintenance dredging;'updated"prices for new work -
on prior construction for Mobile Harbor and similar prOJects and detailed
‘analysis of new dredging techniques.

FIRST COST

.14, First costs given'herein are.estimated for the selected. plan as

described in Section E of this’ Appendix and illustrated on figure E-1.

- Dredging costs are based on the quantities of hew ! work for the selected

plan shown in table F- l. Estimated first LOStS, shown in table F-2, are

‘based upon October 1978 dollar values.' This table includes advance

engineering and design costs, which are scheduled on plate F-1. The
contribution required by_local,interest is based on all of the cost'_:
allocated for land.enhancement'of the Brookley expansion ares. A detailed
development of this cost-1is presented in "Implementation Responsibilities"

in the main body of this report. -
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TABLE F-1

DREDGING QUANTITIES FOR CONSTRUCTION
: "(cubic yards)

Reach Quantity
Mobile Ship Channel |
Turning Basin 3,611,852
_Anchorage Area 4,416,677
Upper Channel 55;371,500
Lower Channel 58,653,704
,BerthidgbAreas 1,890,000
Total Pipeline Dredging 123,943,723
-Guif“Entrénce"Channé1 '* 
iwj‘Total Hopper Dredging 19,018,594
.- Total Dredging Qﬁanﬁlty‘for Cdﬁstructioh_ N ‘ 142;962,317

' % The lower 8,000 feet |6f the main channel is included in the

quantities for hopper dredging.
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B TABLE F-2
ESTIMATE OF FIRST COST -

FEDERAL FIRST COST
Dredging

Upper bay reach (ébove Tﬁeddofe)i
@ $1.04/cu.yd.

63,400 cu.yds.

Lower bay reach

58,654,000 cu.yds. @ $1.28 c

Entrance channel
19,019,000 cu.yds.

u.yd.

@ $1.75 cu.yd.

Mooring Dolphins (16 @ $54, 142 ea.)

SUB-TOTAL

Contingencies @ 20%

Engineering & Design @ 3% o
Supervision & Administration @ 3%

Interest during Construction (7 yrs. @ 6 7/8%)

SUB-TOTAL

Less Required Contributlon by. Local Interest

Navigation Aids (U. S. Coast Guard) |

TOTAL FEDERAL F

IRST COST '

'NON FEDERAL FIRST COST

Dredging

Berthing Areaé‘(1.890f000‘cu.yds
Dike Construction (over & above C E. Cost)

13,800,000 cu.yds. @ $0.05/cu.yd.
Initial Dike Construc;ion '

Dressing & Shaping__

" Waste Weirs

Revetment

SUB—TOTAL
Contingencies @ 20%

Cash Contribution (8 1% of 276, 653 ,000) -

Cash Contribution (5% of 284, 635 000)
TOTAL NON-FEDERAL" FIRST COST

TOTAL ESTIMATED

FIRST COST

©$.65,936,000

75,077,000

. 33,283,000

'866.,000

ff$175 162 ooo_

-35, 032 000

6,306,000

6,495,000

53,658,000

$276,653,000
- -36 641 ,000

93,000

@ $1. 04/cu. yd ) .;i{;i'

$240,105,000

1,966,000

690,000

. 35,000 .

34,000
4,289,000 .

$ 6,574,000

1, 315 000
22 ,409, 000
14,232,000

" $ 44,530,000
$284,635,000
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15, Total annual ch
interest, ‘amortizati
improvement, Charge
Estimates are based

.and an economic perti

16. Benefits derive
more economical vess
adjacent to»the Broo
creditable to impro
of lost vessel time
tion of such-supplem
are not clearly dist

monetary terms as ju

17. The benefit ana
- affect the type and

and nauigation benef
consideration is giv
_vessels that has bee
that some vessels pr

due to channel depth

18. Supporting data
were obtained from a
statistics. These i
records and statisti
atives, and speciali
~and commercial water

<of,Engineersf

ANNUAL CHARGES

arges are summarized in table F- 3 These include

on and future maintenance for the considered plan of

8 are given for both Federal and Non-Federal interests.
upon October, 1978 dollars, an interest rate of 6 7/8%

bd of an analysis of 50 years (1995;2044).
BENFFIT ANALYSIS

d herein accrue principally through use of larger,

els, and land enhancement from the fast land created

:

v

ley Industrial Complex. Other supplemental benefits
ng the harbor channel would result from elimination
due to'constrained.traffic in the chunnel. Documenta-
ental savings apart fromvbenefits of a deeper channel
inguishable and as such have not been evaluated in

stification of the selected plan.

lysis presents an evaluation of trends that would
quantity of future commerce moving through the port
its associated with this trade. In this analysis,
en to the trend toward use of larger, more efficient
n prevelant over the past few years, and the fact
esently calling at the port are being light-loaded

restrictions.

used in the.economic analysis and computations
suruey of users of the bort and from related
nclude information furnished by local interests,
cs furnished by maritime and industry represent-
zed information such as ship operating cost data

borne statistics compiled annually by the Corps
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'TABLE F-3

 ESTIMATE OF ANNUAL CHARGES

FEDERAL ANNUAL CHARGES )

Intereat ' : i : ' o ) '
3240,1n5,000 @ 6. 875% o . 816,508,000

Amortization ' . . : ‘ .
$2£0,105.000 @ 0.2567% R _ 616,000

Maintenance Dredging
Increase due to larger channel

. Upper Bay ( 79.322 cu. yd. @ $1, 34/cu.‘yd y 106,000
Lower Bay (150,122 cu. yd. @ $0.88/cu. yd.) 132,000
Entrance .. (474,516 cu. yd. @ $1 75/cu. yd Y 830,000

Maintenance During Construction o , . L , ' .
' $4,514,000 X 0.071317 o . R N 322;000 : o
Maintenancé,of'Mooring_Dolphinsv_‘ B o o _ - 30,000
Maintenance of Navigation Aids (U. S.C.G.) R 4,000
TOTAL FEDERAL ANNUAL CHARGES ) o B . . '$18,548,000.
NON-FEDERAL ANNUA} CHARGES | |
Interest B ' R _ 3 : :
$44.530,000 @ 6 8754 : . $ 3,062,000 :
Amortization o o L -
$44 .530,000 @ 0 2567% o S o ‘ 114,000
Maintenance of D1kes ; _ ': _ __'- .
20,900 lin. feet @ $2. 42/ft. o o S 51,000
‘Maintenance of Berthing Areas S : »

189,000 cu. yds. $1.34/cu. fe. .. ___253,000
TOTAL: NON-FEDERAL ANNUAL CHARGES .. 's 3,480,000
TOTAL ESTIMATED ANNUAL CHARGES s $22,028,000
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19. The selected plan for improving'tru vxlsting Mobile Harbor channel

considered depths of 45, 50, 55 and 60 i-:2t in the bay with 2 feet addi-

tional depth in the gulf entrance channel to compensate for wave action,

Estimates of navigation benefits that could be expected to accrue to the

depths ihvestigated are presented in subsequent paragraphs.

TRIBUTARY AREA

20. The geographieal

area considered commercially tributary to the port

of Mobile is very broad in.scope. The area conéidered_directly tributary

to this port would be
the domestic patterns
the port.>

over'othervGulf Coast

Mississippi and Georgia.

The prefere

an area contiguous to the origin/destination of
of present and future commerce that would move through
>ntial area where the port has a freight rate advantage

ports encompasses an area of Alabama and parts of

Another preferential area that is served by the

poft, where the rail Liles to Mobile are less or equél to competing ports,

is .delineated by hatched lines on figure F-1.

as thé_parity area wi
equalized.with other
in the Southeast and

‘area would inclqde tr

‘delineation, refer to

EXISTING AND PLANNED

~21. Existing Facilit

A secondary area, designated
thin which freight rates to Mobile would be generally
Sulf‘Cdast ﬁorts, includes all or part‘of the states
Mid-America. A fourth, more generalized, tributary
affic petterns.on a worldwide basis. For more exact

figure F-1.

PORT FACILITIES

the Mobile, Tensaw, T
System. With the com
basin will directly c

to all rivers to the

ies. The port of Mobile is located at the mouth of

ombigbee, Black Warrior, and Alabama-Coosa River

pletion of the Tennessee-Tombigbee Waterway, the

onnect the Tennessee River with navigation access

north. In addition to the river system other
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'watefways ééfvingvthe
Mobile Bay, the Gulf

‘navigation needs of Mobile consists of
Intracoastal Waterway and inland waterways

" tributary to Mobile B

"is 40" x 400" and ext
to the Gulf of Mekico
pfesently-permits bar

» The

miles between Brownsv

Montgomery, AL.

connection with the p
22. 'Interstate Highw
provide an efficient
. cities and serves imp
network of local high
Thé Mobile area is al
»} The Alabama Staﬁe Doc
| déck-sides and marine
faéilities.v
'pally.dwned'Bates Fle
‘then 40 truck freight

Commerci

harbor is being serve
I-fthe.fdreign‘dnd coast
agencies that represe
‘port. Otherkporc sup
 freight forwarders, b
aﬁd_repair service, t
. facilitate the moveme
‘aSSociated'with the 1

cargo.

ay. The existing ship channel in Mobile Bay
ends from the‘Coéhrane Bridge for about 33 miles
. The extensive syétem of inland waterways
ge»ﬁaVigation as far north as Port Birmingham and
Gﬁlf Intraéoastal Waterway, which extends 1100
ille, TX to the Apalachee Bay in Florida, makes

ort via the Mobile ship channel.

ays I-10 and I-65, which are essentially complete,
highway system connecting Mobile to other southeastern
wrtant waterfront areas ih Mobile County. An adequate
ways afford convenient access to waterfront facilities.
so served by four national trunk-line railroads.

ké Terminal Railway'connects these raiiféads to
terminals and sefves industries neér these

al air transportation is available at the muniei-

1d, .
lines have terminals located in Mobile and the

‘located about 15 miles west of the port. More

d by nearly all the major barge lines. To serve .
aise trade at Mobile, there are over 15 steamship
ht over 130 steamship lines that operate at the
porting services include stevedoring companies,
unkering service,.éhip chandlers, shipbuilding
All of these

nt of .goods and perform the needed services

ug service and marine surveyors.

oading, unloading and handling of waterborne
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23, Principal public terminals located'at the'Port of Mobile include

.26 general cargo berths and a grain elevator above the I 10 and Bankhead -
”:tunnels on the west side of the Mobile River, a dry bulk ore handling

" terminal on Three Mile Creek also above the. tunnels and a coal export
termina. on McDuffie Island near the mouth of the river. The .general

l"cargo berthslvary from relatively modern to_50‘yearsiold facilities
'but'are considered adequate for‘foreseeable'general cargo handlingf

. needs of the,port. A two stage expansion and‘modernization program

is nearing coﬁpletion,on'the grain elevator that will increase its

annual throughput capacity to about 3.5 million toms. - The dry-bulk

"Jl terminal on Three Mile Creek was originally constructed in 1927 and

has gone through several renovations to maintain modern efficiency and
to increase its .storage and handling capacities ‘The facility,presently
“operates near its maximum capacity of about 5 to 6 million tons annually,
The McDuffie"Coal Terminal is a modern facility that,began operation in
1975, The'facility is presently being ekpanded'tolprovide a‘capacity
fOr handling about 10.2 million tons annually. Space and plans have
: been provided to expand this’ facility as needed. All existing public
Afacilities in the Port of Mobile are owned and operated by the Alabama
;Department of State Docks. ' ’ ’

24, Principal private terminals in the main port area of Mobile include:
The lignid. petroleum storage and loading facilities of Amerada—Hess,

. Citmoco Chevron Asphalt Refinery, Texaco and Argon; the molasses

' importing 'docks of Pro Rico Industries, Pinto Island Metal 8 scrap.
f':metal.dock "Port of Chickasaw" general cargo docks; and’ the Tennessee

- Coal anderonubulk ore handling terminal, Another major facility in
the immediate harbor area:is the-numerous berths of the Alabama.Drys
Dock‘and Shipbuilding'oorporation. There are numerous other'lesser
facilities in the main harbor area primarily ugsed for barge unloading
and vessel cepairs, Other private terminals either existing or under -
. construction on the Theodore Ship Channel located about 10 miles south

| of Mobile include the docks of Ideal Basic Industries, Airco Alloys,
Kerr-McGee, Degussa Alabama,.lnc. snd~Marion Corporation
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'26.

R~

25.

in Section C of tk

All existing

.therein.

public and private terminals are discussed in detail

1is Appendix and manv are illustrated bv photographs

lities. The Alabama State Docks' Department assumes the

Planned Faci

role of both operating and planning for public port facilities in the

'State of Alabama.|

connection with €l

As a required measure of local participation in

he Federal improvements under construction for the

’_Theodore Industrial area, the Docks Department has planned the

construction of a

.and other public

vdévelOped a compr

. its facilities in

. In addition to this
the State has

public liquid bulk terminal.
terminals on the Theodore Channel,
=hensive long rarige plan for modernizing and expanding

the main Mobile Harbor vicinity. While this plan

“'f}provided fOr_improv1ng access and operations of its fu cilities above the

i'v‘MobilelRiVerftunn

' located below thel

'-purchase necessa

C27.

‘terminals planned,

Coal'terminal, ar

els, essentially all new fac1lities -are planned to be
tunnels near the mouth of the river. Major new
' in addition to expansion of the McDuffie Island

e a dry bulk ore terminal to be located on the north

end of McDuffie Island and grain elevators in the vicinity of the "Mobile

'Aerospace Industrial Complex

The department has and is continuing to .

properties to implement this plan._ Details- of the

State's plans are discussed -and 111ustrated in SectiOn D of this. Appendix

“under. "Local Plan

", State plans are considered compatible with the

selected plan conLidered herein for Federal implementation. No long

.prior,to their in

Desired Port

‘hterm plans of private interests are generally known until immediately

tent to initiate construction. '

Improvements. Overall water resources problems and

.~ needs of the Port

this Appendix . H

~ are the inadequat

of Mobile are discussed in detail ‘in Section C of

awever, the bas1c navigation problems facing the port

2 existing terminals and the ability of the harbor to

- accommodate the larger and more economical bulk carrier vessels now

engaged~in World

ment has identifi_

ieep-draft shipping . The Alabama State Docks Depart-

=d,and is_actively pursuing a plan to construct new..
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and expand existing bulk terminals in unconstralned locations within the

.harbor. However, fulfillment of harbor needs cannot be realized w1thout_
commensurate channel: improvements that will facilitate the optimum
utilization of new ships and terminals. It is' these improvements in

the existing Federal Projecththat are desired by local interests ands'

for which, alongbwith.other_water'related'needs;.the."Selected Plan"»-'
herein has been formulated. : Navigation benefits for the considered
1mprovements can only be determined through detailed analysis of

commerceé movements, origins and destinations, vesse).. characteristics

~ and operating costs and available alternative_modes;_ These analysis are o

N

presented in the following paragraphs.

'28. Coal and a portion of" the iron ore imports pluS bauxite ‘and other
miscellaneous ores are presently being handled through the Alabama
State Dock's bulk handling-facility-(Tipple)‘at Three Mile Creek, It
is expected by 1995 the coal and a portion of the iron ore will move
‘through a newly constructed facility at McDuffie lsland The present.
facility is currently being operated at near capacity of 6.0 million
tons. According to Alabama State Dock's records over. 5 '5 million tons |
‘were handled at this facility in 1978. . By 1905 it 1s- estimated that
7.2 million tons will be available to unload from ocean—going vessels.
plus another 1.0 millions tons that could be reloaded into barges for

~further transport on 1n1and waterways.

:29. With a new facility.available at McDuffie‘by‘1995, it is expected
that 1.6 million tons would be shifted to this facility. ThlS would
include 896,000 tons of - -coal imports, " 249 000 tous or 43 percent- of 1ron
ore from Australia, and 482,000‘tons of iron»ore.from Canada and Brazil.
This would leave 5.6 million tons (7.2 -.1.6) that would continue.to be

unloaded from ocean—going vessels at the Tipple,Aabout the same tonnage

that was handled at the facility in 1978.4
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PORT COMMERCE

30.- Iggffic<Studies. All known industries and_dhipping interests

presently using tﬁL Port of Mobile_and companies'that have expressed a
desire to use the port in the future, were contacted to determine the
potential use of the port relative to éavings that could be realized
from harbor improvements to commerce and ship traffic'in the coartwise
and import-export {trade. Interviews with c&mpanies associated with the
shipments of éoal, grain, iron ore, bauxite, petroleum and other bulk
commodities,,steamship‘iines, bar pilots, railroads, Alabama State Docks
and other Governmeht agencies were conducted at various intervals during
the course of this study to determine the need for grester dimensions in
Mobile ship channell and to assess the volume of traffic that can be
expected in the future. Special emphasis was placed on interviews with
firms associated with large bulk commodity movements that bear the
largest potential |for savings from harbor improvements. A'list of major
indus;ries-that were interviewed is presented below.

The Drummond Company (Coal)

a.
b. Jim Walters Corp. (Coal) -
c. Sumitomo_Sfoji'América, Inc. (Coal)
d. Smith Coal| Sales (Coal)
e. Mannesman [Pipe and Steel (Coal)
£. Ataka Amerlica, Inc. (Coal)
g. Hawley Fuel Corp. (Coal)
h. ‘Alabama By-Products Cofp. (Coal)
.'i. Wallace andIWallace Chemical & 0il Corp. (Crude 0il)
'j. ‘Peabody Coal Co. (Coal)
k. Mitsui & Co. (USA) Inc. (Coal)
1. United States Steel vorp. (Irom Ore)
m.

.Consolidated Aluminum Corp. (Alumina)"
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-?n.‘ Revere Popper & Brass, Inc (Alumina)
' oQ:FMarion Corp. Refinery Div. (Crude 0il)
p. - Republic Steel Corp. (Iron Ore)

Alcoa (Bauxite-Alumina)

r. Amerada-Hess Corp.i(CrudefOil)

- 8. Kerr-McGee Corp} (Manganese Ore)

t. FPhillip Bros. (Various Commodities)
. u. Lapeyrouse Export, Inc._(Grain)
V. Pillsbury, Inc. (Grain)

31. Other firms or_agencies that vere contacted'include'major,steamship'r
agents at Mobile,‘MobileABar Pilots Association, Alabama‘State Docks. U‘S
Department of the. Interior, Bureau of Mines, Louisiana Otfshore 01l Port‘
(LOOP), btandard Oil Company of California, and Geological Su'\ey of

-Alabama .

.32. Historical Trends in Port Commerce. Annual .commerce. shipped ‘through

the port of Mobile, by deep—draft vessels, increased from 14.4 million
tons in 1966 to 16.7 million tons 1in 1975. Barge traffic increased from
7.9 million tons to 15.8 million tons during the same period. Total -
traffic increased from 22. 3 million tons to 32.5 million tons during the ‘
10-year period CA sharp increase in port traffic has occurred subsequent |
to 1975, according to the ‘Alabama State Docks records and preliminary
data as published in the Waterborne Commerce of the United States, Part
.2, for Calendar Year 1975. The overall increase in tonnage moving through'h
;the port can be attributed to the growth in all areas except bauxite,
marine shells, . fertilizers, lumber, paper, food products and. com-.:rce
termed as miscellaneous traffic For more detailed statistics on the

past trends in port commerce, refer to table FL&_

33. The most significant changes in volume of deep-draft vessel traffic
is the increase in coal both inbound and outbound, and grain esmorts.
" .The impressive increase in coal tonnage is due to the heavy demand for'
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TABLE P-4

Tabulation of tonnages by commodity end type of movement for -
Period 1966 - 1975 :

'-'Soutce: wntetborﬁe Commerce of The United States -

Part 2 for years 1966 -

1975, inclusive

LT -4
G X1puaddy

COMODITY o S YEARS

GROUP 1966 - - 1967 - 3968 1969 1970 1971 1972 - 1973 1974 1975
Grain & Grain Produéts : o o ,H' . _ _ o ' o ' o o
Deep-draft vessel traffic 1,715,000 1,613,000 1,907,800 1,463,700 1,234,500 . 873,700 1,548,100 ~ 2,161,600 - 1,716,390 2,327,500
Barge traffic © 651,800 . 550,300 - 722,800 793,900 365,200 343,300 436,900 518,300 . 533,300 1,102,100
Ores & Concentrates - ' S : : . o " : L
Deep-draft vessel traffic 5,178,200 .. 5,106,130 4,853,300 4,879,100 5,571,300 5,511,000 4,039,200 4,812,800 6,561,700 4,908,900
Barge traffic ‘ 1,689,500 2,165,822 1,989,400 1,974,200 . 2,029,7C0 2,569,500 3.031,000 3,269,300 4,368,900 2,472,100
Bauxite (Aluminum Ore) - ) Co ’ V - ] ’ L .
Deep-draft vessel traffic 2,957,800 2,875,775 2,748,000 2,313,800 2,436,900 2,197,200 1,776,700 1,9.7, 500 2,023,100 1,871,600
Barge traffic Cme— ———— 1,900 ———- -——— . cm-- 1,500 i 100 D eeem
Coal N ) . . . ) - .
Deep-draft vessel traffic 500 402 ‘1,700 700 343,600 - 749,000 1,141,400 1,122,800 1,889,900 3,116,000
Barge traffic 460,800 448,844 427,000 285,200 911,700 1,859,100 3,039,000 1,630,800 2,080,800 2,824,500

" Crude Petroleum . : - _ ' : _

Deep-draft vessel traffic 2,131,700 1,457,979 1,076,700 1,653,700 1,343,900 1,316,300 2,460,200 4,296,100 = 3,446,000 . 2,597,800
Barge traffic 864,000 803,770 1,295,800 1,147,100 741,900 1,054,300 1,380,000 977,700 1,041,800 2,361,900
Marine Shells, Unmenuf,
Deep-draft vessel traffic 13,100 85 100 = --=- . ———— ~———- - s 200 S em—-
Barge traffic 1,469,000 1,409,895 1,354,000 1,427,300 1,526,000 1,797,000 1,510,600 1,597,000 1,579,700 1,491,200
Sand, Gravel, Crushed Rock ‘ . . i '
Deep-draft vessel traffic 99,900 53,457 153,800 213,200 252,590 149,900 226,600 250,000 149,400 81,800
Barge traffic 729,800 650,549 . 854,100 973,100 1,350,000 1,432,400 1,401,800 1,612,400 1,635,000 2,014,700
Fertilizer & Fertilizer ' A ‘
Materials . . .
Deep-draft vessel traffic 137,100 93,581 47,500 106,100 59,50C 19,00 17,200 3,000 4,200 105,100
Barge traffic 118,000 65,069 27,900 58,900 21,200 - 6,500 5,000 13,500 3,100




81-4
.¢ xTpuaddy

. YEARS _ ) S T
~ GROUP 1966 _ 1967 1968 1969 1970 1971 1972 1973 1974 1975
Lumber & Other . . ' o
Forest Products o o ' . S o : : . .
Deep-draft vessel traffic 447,800 . 157,758 165,200 132,400 169,800 151,600 215,900 239,500 252,201 206, 30
. i v ’ . ’ » » oo .
Batge Traffic 312,900 296,797 321,300 383, 500 396,000 262,000 204, 500 300,000 . 321,490 §§3’§§8 ‘
Pager & Pager P'«'»:'du;ta : : ) . - E ) » - 'V . . o
Deep-draft vessel traffic . 97,900 118,024 207, 200 176,500 196,000 191,700 175,400 266,300 275,600 181,700
Barge traffic =-=- Cme—- o==- ---= 2,000  ---- 1,000 96,500 = 108,600 48,400
Chemical & Chemical . V . )
Products : : . : i o
" Deep-draft vessel traffic 93,200 81,322 179,100 140,200 '137,100° 83,000 107,800 87,700 - 600, = -
’ ’ o » U ’ » 63,600 . -
Barge traffic 156,900 142,878 143,600 236,000 500,400 454,800 441,200 ' 373,200 61§:3gg' : 432’383
‘Refined Petroleum ' o V . ‘ C
Products e s . . . o ) : . R o .
Deep-draft vessel traffic - 893,000 - - 577,200 684,400 760,500 767,200 522,200 .. 361,200 828,000 5 " 612,900
_ »000 - - - : , - . 361, _ ,000. 08,800 61 o
Barge traffic 1,203,500 ° 1,684,700 2,156,800 2,448,900 2,038,000 2,284,300 - 2,641,900 2,850,300 ’2;882:233 - 2'2@2’233' g
.- 'Lron & Steel Producta . S - . I S : - . o T S
Decp-draft vessel traffic - 415,200 ~ 514,611 532,300 798,500 ..780,300 460,100 506,800 - 674,300 . . 388,800 . 379.700 -
. o ) » . ) oty ’ - ..388,800 . - .
‘Barge traffic, 45,900 T65.516 113,800 383,400 . 317,500 . 200,600 217,500 244,600 . 323,900 rwilz-;gg_
: S ST S T : , , AR 0o BT
Food & Kindred Products R S . S ‘ IR A =
Deep-draft vessel traffic 141,000 ~ 159,645 109,600 . . 173,400 176,800 . 276,500 - 194,600 196,500 . 000 S
Barge trafflc 36,300 31,344 22,400 11,700 25,600 17,600 . 20,400 ~ . 19,500 . * 1‘132282 S 33 ;gg
‘ ‘Fam Products _— - : o T : o - Lo L ‘ : l: | s
Deep-draft vessel traffic © 10,000 ‘15,431 © 11,2000 0 T 7 ST g ' : G e o B
' .B,arl;e traffic : et St E-:'.., R Z:?(-)O ) f:ggo 3:2?? f:}go : ?ft_)o I3 - 88,000

CQMODITY

TABLE F-4 (Cont

inued)

Tabulation of tonnages by commodity and type of movement for )
Period 1966 - 1975 :

'_200



. TABLE F-4 (Continued)

Tabulation of tonnages by commodity and type of movement for .

Period 1966 - 1975

61-d

ddy

S X}puas

COMMODITY . YEARS -
GROUP 1966 1967 1968 1969 1970_ 1971 1972 1973 - 1974 1975
Non-Merallic Min. Nec. : ' - o " : : : . . o

Deep-draft vessel traffic 2,400 ‘5,882 7,700, 8,100 14,400 4,500 4,400 20,489 - 4,200 . 9,700
Barge traffic 23,000 32,000 12,00Q 44,000 . 8,000 ———— cnm- 6,600 700 51,600
Trensportation Equimpment . : e R ’

Deep-draft vessel traffic 4,500 2,617 3,600 - - 3,600 1,200 1,300 © 1,100 cee- 4,100 8,000
Barge traffic - ——— ———- e 300 L me-—— - - 660 ——— 2,100 10,600
Department of Defense : ) ] : .

Deep-éraft vessel :traffic 15,200 12,539 7,200 7,200 5,600 5,800 10,800 15,30C 15,300 39,200
Barge traffic ———— ——— Ll c——- ———- cewe -——— —ee= ———— -———-

‘Sub-Total C _ : ' o g : : :

Deep-draft vessel traffic 14,353,500 12,839,218 12,776,400 12,838,600 13,495,500 12,516,700 12,792,500 16,926,400 17,456,100 16,639,400

Barge traffic 7,761,400 8,347,484 9,442,800 10,209,600 10,233,500 - 12,274,900 14,333,000 13,502,700 15,520,400 -1§i769|9°°
otal 22,114,900 21,186,702 22,219,200 23,048,200 23,729,000 24,791,600 27,125,500 30,429,100 32,976,500 32,409,300

Miscellaneous . o A ) ‘ . .

Deep-draft vessel trrffic 66,265 21,599 104,011 ‘112,876 92,754 124,751 ‘132,185 64,413 149, 544 38,388

Barge traffic 126,748 715,485 3,107 1,265 7,831 2,877 . 33,378 - . 24,909 36,910 5,224

Tocnl‘_ 193,013 97,084 107,118 l 114,141 100,585 127,628 165;563 89,322 177,454 43,612
srand Total ' '

Deep-draft vessel traffic ; ' L - . 7 ) .

;otalo---;; -------- ——ome- 14,419,765 12,860,817 12,880,411 12,951,476 13,588,254 12,641,451 12,924,685 - 16,990,813 17,596,644 16,677,788
arge traffic : - ) : )

Totale-e-er mcecvmcnmenceea 7,§ss, 148 8,422,969 9,445,907 10,210,865 10,241,331 12,277,777 1‘4,’366,378 13,527,609 15,557,310 15,775,124

Grand Total----e~-ceccce- ‘22,307,913 - 21,283,786 22,326,318 23,162,341 23,829,585 24,919,228 27,291,063 30,518,422 33,153,954 32,452,912




coking coal to Japan‘and their interests in coal mining operation in
Alabama, The Japanese intereata have deemed the: conatruction of the
McDuffie Island Coal Handling Terminal, & public facility, a break-
through in facilitating their assured supply of coal. Public coa1
terminals are not available .at the ports of Newport News and Norfolk VA
and Bgltimore, MD as they are operated and controlled by the railroads

who -.own the docks and terminal facilities

34. Grain exports have-also shown a marked increase in the past

“several years, particularly in l975 and 1976. This is primarily
accredited to the significant_increase-in production of corn and
soybeans in the southeast and the demand for grain in foreign.conntries;’
The Alabama State Docks is completing a series of major erpansions of
tneirifully public grain elevator.at'Mobile. While potential-for further
expansion remains, grain shipments have in recent'years heen essentially

increasing to approkimate the facility's expanding capacity.

35, Published statistics on total commerce for'years 1966—1976,'allocated'
by foreign imports and exports,_coastwise receipts and shiPments» and
‘internal receipts, shipments, and local traffic; are presented in table
F-5. Internal traffic designates waterborne commerce moving in vessels.

_other than deep-draft ships. Imports since 1966 remained fairly stable
at about 8.0 million tons with no significant increase‘ Exports increased'
from 2.0 million tons in 1966 to. 5.7 million tons in 1976. For years ’
1975 and 1976, the significant ‘increase in exports 1is due to the increaée‘
in coal and grain shipments. .Coastwise receipts reflect a small percentage
of the overall traffic for the port. Coastwise shipments had a high .
fluctuAtion during this 10-year. period, ranging from a low 1.6 million
tons in 1968 to a high nf 4.7 million tons in 1973, giving an average
figure of 2.6 million tons for the 10-year period Internal traffic, which
represents mostly barge traffic, has increased considerably since 1966. |

Receipts ianeaseﬁ;from 3.3_million tons in 1966 to 6.8 million tons in
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. TABIE F-5°

'MOBILE"HARBOR,_ALABAMA'ANNUAt COMMERCE, 1966 - 1975

_(thousand short tons)

_ Domestic
‘ - ~Foreign — 'm" — Coastwlse “Tnternal
Year Totél i Imports ;Expérts - Receipts’ Shipments ”Receipts “Shipments Loéal
1966 - 22,307.9  9,359.3  2,020.1 - 423.3  2,617.1  3,250.8  3,430.3 1,207.0-
1967  21,283.8 8,873.4 - 1,873.6  236.5  1,877.3  3,510.2 3,584.8 1,327.9
1968 22,326.3°  8,884.7 . 2,236.1  158.6 1,600.9  4,109.1 3,950.8 1,386.0
1969 - 23,162.3  8,206.2 2,503.9 69.2  2,172.2  4,774.7 4,113.6 . 1,322.6
1970 23,829.6  8,777.0 2,940.3 33.2  1,837.7  5,009.7 3,983.7  1,247.9
1971 . 24,919.2  8,527.3  2,325.1 15.5 1,773.6  6,086.3 4,964.0 1,227.5
1972~ 27,291.1  6,674.4 3,053.7  170.8  3,025.7  7,975.7 5,220.9 1,169.8
1973 ©  30,518.4 _  7,909.6 3,856.4 554 .4 4,670.4  6,351.8 6,001.3 1,174.6
1974 33,154.0  9,415.5 3,962.6 447.6  3,770.9  7,148.7 7,016.6 1,391.9
1975 32,4529  7,895.8  5,404.7  363.7  3,013.6  7,559.1 6,832.3 1,383.7
. Ten - ' ’ | o ‘ ' » '
771%“,’ . Year | | | _ }
~e Average 26,124.6 -  8,452.3 3,017.7 247.3 2,635.9  5,577.6 4,909.8 1,283.9
o 1976"  35,379.3 8,215.6  5,744.8  384.1 1,817.4  7,625.0 9,519.1 2,073.1
o |

' Source: Waterborne Commerce of the United States 1966-75, Part 2 -




1975 with a drastic increase to 9.5 million tons»in 1976. The commodities
that contributed to the increase in internal traffic are grain, ores, coal,
crude oil, sand and graﬁel, and refined petrolenm products._'The'everage
annual volume of traffic during this 10-year period was 14.4 million tons

of deepfdraft vessel traffic with 11.8 miliion‘tons'of shallowédraft
traffic. - .

36. Present Commerce. A record of freight traffic for cY 1975,vgiv1ng

the volume of commerce, by commodity, is preSented in table F-6. The
volume of commerce under the heading of "Forelgn and Coastwise ‘

represents that which moved in deep-draft vessels, including- flshlng
vessels. Commerce moving by barge is shown under the caption of "Internal"'

‘and "Local i

37. The major commodities that comp:ise the port:comnerce are: iron-
ore, coal, crude oil, grain, baoxite, refined petroieum products, marine
shells, sand and gravel; and mnnerous commodities that ere shipped as
break-bulk cargo; An overview of the principal,commodity.movements in

w

1975 is presented below.

38. Iron ore tonnage repreSentS‘the'lafgest volnme‘of_ttaffic.for'a'
single commodity. Iron ore,imports amounted to 4.8 million:tons;
Shipments of iron ore,moving frombthe port by bargebamounted’to'Z.é- ‘
million tons. The total Volume of iron Ore -shipped by‘barge ﬁas impotted:':'
by deep-draft_vessele. Total" volume of iron ore shipped through the port
was 7.2 million tons. Coal tonnage was the ‘second largest volume . of
traffic ehipped through the port with 2.7 mllllon tons exported and

371,000 ‘tons 1mported Barge receipts and snipments of cnal amounted

to 2.8 milllon tons whlch was subsequently exported by deep—draft yessels.i
Crude oil shipments by tanker amounted to Z,A,mlllion tons in 1975. About -
2.4 million tons, or 50 pereent.of-the‘total crude oil'shipments, were by
barge. Imports of crude oil amounted to 189,000 tons. TotallvolUme_of;
crude oil shipped through the port was S.QFmillion tons. .Bauxite impofted
accounted for 1.9 million tons of traffic. o B - ' »
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TABLE F-6 %
FREIGHT TRAFFIC THAT MOVED THROUGH MOBILE IN 1975
FOREJGN . DOMESTIE
COASTWTSE INTERNSL
COMMODITY T0Tay — LesaL
: . InPORTS CEXPORTS | WECEIPTS. | SMIPWENTS] RECEITS | SulPHMENTS
TOVALmecmecmccsctecncorennneanonneenenane] 32,452,902) 7,895,820] 5,404,733 363,6%2) 1,033,983 7,%99,129] 6,832,326} 1,383,660
COTTON, RAM.ccn-. D L L LT PP ST P LR RS ] 295 1] | PSRN b [P R L
::g§ CO/N--~~ 10036.7p¢ 443,576 ;4;,2;9 187, 705 $C,esd
0104 0ATS5---~ 208 weowmarveclocecrconerlecermnracs ersenccens crrmesnome
0463 ARICE~=we--vr-cen-nn - 211,325 9,244 1,393 R ]
03108 SORGHUM GRAINS--=- 5,807 730  cocencencr|ararcncean €. 98¢ cevoscenew
0307 WHEAT-c--ecvouo- 662,676 241,275 6,279 100,117 302,454 8,59
0133 SOYBEANS-----u 1,086,112 632,124 cvmcccecec]oncrencans 311,605
0419 OJLSEEDS, NEC--- i 9,87 7,768 cccccecnes
0122 RAY AND FODDER----. 12 12
0129 FIELD 7R7PS, WEC----- veereemanacs - 4,300 cececceen-
013y FRESH FRULTS aND TREE NUTS. o 34
0332 BANANAS aAD PLANTAINScwmeannn ssemcemmecon cenn
0138 COFFEE-nouecauoaansen. ——.-
0141 FRESH AND FROZEN-VES ETARLES- 10l cenccacons ceememacan
0161 ANIMALS aND PRILUCTS, NEZ--o~- - 11449 14 11458 | rvccconcan mesweresen
0491 MISCELLANEDUS FARM PRSSUCTS-cvaens -- 3ge 30| ce-eocen
0843 CRJLE AUPSER AND ALLIED GuMS---e-- -- (Y R T TP 1
0061 FOAEST PRAJLYTTS, NEC----- Lt .- -- 110 104 . 3
8§33 FAESY F1SH, EXCEPT SHELLFIGh---uon -- ) a8 145 |~-orevmcne emcece coeleneconooan
0034 MARINE SHELLS, UNMANLFACTYRES---w- L1498 175 ecocrccnn 262,989
1011 IRON ORE AND CONCENTRATES---cvo--w 70179,06%1] €4760.824{--comcucun 2,399,027
$051 ALUMINUM BRES, CONCENPATES-c-ww-- 1871,562] 1:875,862]--~sccecme]ecicncnarfoccceccucnfacecacecenfanans ppaas
4061 MANGANESE CRES, CONCGE“TRATES--c--- 165,621 17,209 20,07 7,707
1601 NONFERGCUS ' ORES, Ca\c:nv, \Ef 04,298 57,143 €1249 escmcrcnnn 868]-ccreeccnciorceecanan
§123 COAL AND LIGNITE- $1940,544¢ 370,981] 24745,452)vceccvcccclecccnnnan 2,489,258 335,2551ccevcrecns
1311 CRULE PETROLEUM-~ b 44958,015 188,535 |-v-ercomcclecoccocnen z,auo,zoa 24964 2,373,448 37,14
1411 LIVES TONE~oecmcccmaa o R Rt wom—ee- 1,330 -v--oemnns T or T B DRSSt 1:310]=-eccecemc|ococencean
3412 BUILDING STONE, UVNOSKENe-cenemacen ccacee 176 176] - erccrectocacanccn- PR S
4442 SAND, GAAVEL, CRUSHEL RQTK-e--e-csevcceoal 1,809,646 8 50,724 f{ecccceane- $,304.556
1451 CLAY-=-emo-coaoooman meeoe- mesomencees 124,043 992 18,575 ccacencncntoncanances 104,622
1471 PHOSPHATE R)CK--cwnccmvmenacnnnas - 3,608
4479 NAYUPAL FERTILIZER waTs, N 228
1499 NONMETALLIC MINERALS, NEC- 14,235} -
4911 ORONANZE AND ACUESSCRIES-- ¢
2012 MEAT AND PROTUCTS, NEC--- 4314 93 J0ljecmcerennn
2015 ANIMAL BY-PALLUTTS, AEC 491 9 482] vorwracacn
2022 ORJED “IiK AND UREAM—coceoaooans N 5,719 104 5,645|-ceccenca-
2031 FI5A AND SmglF . SW, PAEPAREL 1,613 988 27 vraveonana
2034 VESETARLES %D FREP, \Eife-w- mmsesrcce. 410 159 159 | cvemccoans
2039 FREP FRYIT and VES JULIZE, \E mecserecce 938 908 28 [
2041 WMEAT FLZU? AND SEMOLINA-- reemnenne 100,807 === - 80,783l evcccencan
2042 PREPARED AN waAL FEECS-- ccreremsones 50,269 27,%25 15,192 scccnccaa-
2049 GRAIN I rnouucvs. NECee-ermcommmeomcone 286,03 43 134,399 2,809
2082 4L ASSESm-cecence e vemaceescons 9,397 5,205|ccv-evccc-fescanccnan
2081 ALCOHOLIC BEVEMGES--—---- mreessncee 5,325 4,%6% 2¢9 3%
2091 VESETABLE OILS, ARG, SWORT- 867 emcercnne. 11 {eevcocaan cevsomncan
2099 MISCILLANEDUS FLLD PRSOYSTS---ae 18,048 6,537 11,384 | ccencecaas wsvamcvouns
2113 TEOATCY SANUFACTURES-wvvucecemenccanvanna 13 12} ecwecmcccns cccemrmoan
2211 9A8IC TEXTILE PRODULTS-emecen cevececece 2,850 2,928 175l ccececucc~ vecacevan
------- 225 13 152] cceocaanan vevecmmnan cemecnceas
20,425 86 232} eerencaces 19,79¢ e
209 208} -erecoencelccacnancan meovermnun crecmsenn.
32,326{ ---reccunn 24,523 -oecrences 2.2%7
PULIHDED, LOGenneeearmmncnne §8¢778) ~-ecececcofomcmcrenas 98,778
2416 %220 €128, snves. HMOLDINGS- 477 4,715 54 ccememcaen
2421 LUMBER-c-croconeeoononn weon-- 138,743 54,201 35,319 “30.579 3.65¢
2431 VENEER, 9\.'400?. WIRCED WO0D- 9,890 2,384| v ececens 7,412 %4
2491 VOO0 MANUFACTUSES, NEC-=w-ca- 40,630 vewmrrsec 6,213 2,337
2911 FURNITUARZ AND filYURES------- 2,333 csesescscclecnrenceea] - 2,234
2611 PULP--=--- cemeenne cmememas 170,547 ISR L] EEELEE T 36,053
2031 PAPER AN} PA°ERrQAﬂD~-------- 53,752 evecossama 3,642 3,570
2091 PULP aAND PAPER PROC,CYS, NEC- 87 ccmsereane ccevccvuenlecianoncas
2711 PRINTED MATTER--cecevecannnan 2  ccacececunfroccncacen
8810 SONIUM AYDANYXINEcccaremnnin.an 144,25¢:. 143,849
2811 CRUDE *AR, O'L, GAS 3RQPuUCTS- 1,498 1,408
2813 ALLOMOLS--ocmcmecamanaciae.. 3,822 1,380
0017 GENZENE AND TOLUENE--=---- 28,999 mevocecarclesceccanne 28.201
2819 BASIC CHEMICALS AND PROD - 334,829 R 17,386
2821 PLASTIC HATERIALS 1,370 evcecoance|w= acmrmcvaan
2822 SYNTHETIC RUDSER------- 27,449 cnmcaconse 9,100
2023 SYNIWETIC (maN-HADE) F!OERS-- 4,961 caccamern
2831 DRUGS-==coecmmcaccmaccanacnn -- 14 cerea——en
--------- 133 reemreeans m———-
PAINTSecmeacaccann Seeenaeaaas 31 cmacemime
2861 GUY AND W20D annICALs------- 2:445
2871 NITROGENOUS ZmEM FERTILIZERS. 1,631
8873 PHISPMATIC CwEM FERTILIZERS.: 15
2876 JNSECTICICES, NISINFECTANTS-- 387
2079 FEATILIZER AvD MATERIALS, 102,491
2081 NISTELLANEOUS ChEMICTUL PROD 2,100 [ tfamcmmcanen
2911 GASOLINE-- bbbl ld 1090.406¢ 144,237 6.068 848,916
3912 JET FUFL-ecacmccccnucanann -emecmnan 350,556 13,871 |ccccrecc] manccncana 336,888
2913 RERCSENZ-eowocn-. ureveennn 2,262 cececmoces|anaacacana 2,262]e-ccccena.
2914 DISTILLATE FUEL ClL--=---- seecvercceon 429,285 170,789 152,508
2915 RESIDUAL FUEL OfL-cccccaccnnn 764,240 442,974 86,48,
2916 LUSAICATING O1LS AND GREASES- 1,330 wasescsene|emacann .
2917 NAPNTHA, PETRILEUN SCLVENTS-- 14,549 3.198 $1,3%
2916 ASPUALTY, TAR, AND PIVCHES--v-vec-nemaccan 645,598 444,408 61,516
2920 COAE, PETACLEUM COKE~=wowucn- 14,172 13,014 1,120
2951 ASOMALT SUILDING MATEVALS--- 28 ceacesucen]occacacaan
3011 RUSHER AND MIST PLASTICS PaCY 245 38jercccnccan
3311 LEATHER AND LEATHER PRCDYCTS- =~ renme FTT) 285} cermeaannn wecssccconfevecnccacalcmaccnanaa
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TABLE F-6- (Continued)

FOREIGN . DOMESTIC
. . ) i COASTHISE INYERNAL . . §
COMMODITY 1a7AL : L — LocaL
. ' IMPORYS EXPOATS | RECEIPYS ]| SWIPMENTS] RECEIPYS | SHIPMENTY :
3211 OLLSS AND GLASS PRODUCTS-ecee 2668 4196 90 ceadscanen
Yray BulLDING chswv---..-....- 123,732 accncncena] cnnncianes 850,649
3254 SYUCTUAAL CLAY PRODUCTS-- 37,564 119 1463
327 Ll¥E-vevemmecacncaccecnsa ns Ta8ferennnana “T28
32A1 CuT STONE AND STONE vnonucvs.-..-- e 599 890] wcmecncuan
i *XSC NONMETALLIC MINERAL PRODw<v-- 52,430 N 445
3180 P13 18ccecncereccaanceacsanasnnn 43,990 32,168 134
3312 SLA3encrccccennicaaccanncancansune 1,308 farcnccncan]|ascacacaan
3303 S3«KE, PCY ASPHALTS, SOLVENTS------ 83,337 [eremccinae 53,317
3314 IRYY aN) STYEEL PRIWARY FORYS.ww-ce Iy 491] ==rnwmmocn
I IR0\, STEEL SwaPES, EXC SMEEV-e-e- 50,543 29,902 879 = seeme-a
3344 188N aND STES, PLATES, SMEETS-co-- 50,637 24,701 ALY 819
3347 (R3y AND STEEL PIPE AND TUBE-ca--- 77,48 8,736 50,959 10,994
3310 FEAROALLOVScccvcccnuccncnncnannnn- 20,88} 9.2711] ] cmdscacana
3319 103\ avD STEE, PRODUCYS, WEC-cse-- 26,788 7,209} 11,919 ameviaca-n
3324 NINFEQRQUS METALS, AEC-merec-cacc- 30,872 36,397 39| ermacacanal 36
IN2 CIIDER ALLOYS, UN«QONED--- 3,311 3,31 1] cemomcmcec]l esnnvancnclancraconns
3323 JEAD AND 2INZ, UNWORKEQewwcscecemes 21482 2,402 ==-ocvecee]ecnnccnccnticonccnaas
JI24 ALJNINUY AND ALLCYY, UNaDRKED=-cvcamonce- 12:736 12,685 28] seeacnneae 1 .
Jass FAIRICATED “ETaL PRSCUCTS... 36.079 20,462 3,418 2,000 568 1,734
3311 WATWINERY, EXCEST ELECTRICAL 120122 4,106 228 133
Jagl SLEASTAICAL watw AND EQUIS- 3,292 2,900 wesceineae
3711 %3730 VE=ICLES, P4RTS, EQUl 18,391 181
3721 AIRCRAFT AND PaARTS 894 cceoncanna
ITIL SNIPS AND BIATS-eccndmnnccna T 9 eeeoecacan
3793 155 TOANSPIRTATION ECYIPMENT-con~ 1,534 1,258 . seemesacen
3841 INSTIR, TIME, P4’TQ, OPT GOCLSe-=v- 9 -23 L] T i B EL L TP
3311 ¥I8C MANLFACTURED PADLLLTS-cmeence 2,633 1,339 26 Yb]reenccra-n 11412]=mnenccee
42) 1938 AND STEZL SCRaPcuace... 157,358 | evconcaen" 1334177 emcncences] © [,000C 11,383 11,798

NINTEBUSUS wETaL $CAAP-aa..
TEXT!. € JASTE, STRAP, SJEEP-
PAPEQ WaSTE AND SCRAPe-w--o
WATERceccenancucnnnanas

COUmODITIES. NEC-cvccncacacas

o,e62|
3¢ emenaneneae

8,378 smmencnes

DEPARTHENT OF DEFENSE AND 8Cl----ces-cese 39,504 o-vacucane

10TaL TON-W{LES, 090,979,691,

evenmccnrn

evace

3,822

sesnsvacns

200
278

SOURCE:
Waterborne- Commerce of the United
Statistics Center in New Orlenas,
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39. Refined petroleu
About.

million tons inBOund

_ millionftons.
local traffic. Nearl
“docks above tHe I-10
.han&led_thrOUgh the p
total, about 2.0 mill
other .9 million tons
grain receipts by bar
vessels. Other major
tons of marine shells
by barge. The above
90 percent of the tot

port in 1975.

40,

Deep-draft traff
the total tonnage shi

in dry—bulk‘éarriers

vessels.
COMMODITIES SCREENED

4],

‘commerce that would m

was analyzed to deter

deeper ship channel i

foot channel now avai

would not benefit fro

All commerce mov

m producté shippéd through the port amounted to 3.2
84 percent of this.traffic moved»by barge, with 1.9
and .7 million tons outbound and a small amount of
y all of this traffic originated or terminated at
tunneéls. Total grain tonnage for the port that was
Jbiic elevator amounted to 2.9 million tons. Of this
ioﬁ tons were shipped by deep-draft vessels. The ,
was_sﬁipped by barge. About-,8_miilion tons of the -
pe were the same tonnage shipped out»by'deep-draft _
products éhipped through the port include 1.5 million
and 1.8 million.tons of sand and gravel, all shipped
ﬁommodities accounted for about 29.4 million tons or

21 tonnage of 32.5 million tons shipped through the

ic amounted to 16.7 million .tons or 51 percent of
pped .. Of_this amount, 15.1 million tons were shipped

and tankefs with 1.4 million shipped in general cargo

FROM BENEFIT ANALYSIS

ing through the port of Mobile and the potential
ove via the Tennessee-Tombigbee Waterway for export
mine what traffic would realize benefits from a

nto Mobile with dimensions greater than the 40 x 400
lable. Those commodities that. for various reasons

m considered harbor improvements are discussed below.

Appendix 5
F- 25 '




42 'Fxciuded'commOdicies Commodities ‘that were eliminated frum the o

k benefit analysis are shown in. table F~7 The reasons for. eliminating
kthese commodities are given below. - '

a. Traffic moving through terminals north of the highway tun"els
'where the shippers did not indicate they would relocate to term1nals "

b610w the tunnels. Channel depths above the tunnels are restricted R

to -40 feet because of top ~of-tunnel e1e1ations.

TABLE F-7
'COMMODITIES THAT WERE ELIMINATED FROM{BENEFII ANALY51S_""'

ANNUAL VOLUME (000 tons),

COMMODITY _ - o MOBILE1 . TENN- TOM?_-‘ 3

Bauxite: . _ 1,872 e

' Manganese Ore L ' -45  v-_~> o F“V;-e.}
Coke : a ‘ ‘ ":’JSSS.IJ | e:.'  - ;'~.?,r__
Alumina . ' CEEE ‘ ';‘g.;‘ :.ufvi ATT684 -
Ferfo-Phosphorus o ‘ 44 o v've L= :
Ferro-Siliccn . . - ,'ﬁ_ﬁ.AV'e‘ f;22wej '
Grain . o 1,989 . 11
.Copper Ore . - ' o - o T ) o 13;ff'{'
Scrap Iron B o - .‘133.ef S ':‘7216': 
Crude 01l o o L2409 .
Dist. Fuel 01l T
Residual Fuel 011 . , 122' _ o .f e'_‘j*' _lf' N
Gasollne | | o .;,‘132,:'Aji‘." ’e_ -
General Break—Bulk Cargo ’_.»- » e . 1;407. f;f .e‘f.‘}  7i.§.f

TOTAL - - I 8,246 ... 1,002

1Current (1975) traffic
2New traffic to'be.'gin'i,n.bl9‘8‘6 f‘ o o R L S o .
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‘__b; Traffic to or ffom foreign ports where the channel depths

Qoold’restriCt‘vessel sizes to those that would not need greater channel

depths at Mobile.

Cérgo consig

large vessels. -

nment per vessel is too small to warrant the use of

d. Break =bulk general cargo normally hauled 1n general cargo vessels

which require a chann

43-_ The commodities
commerce generated by

from the benefit anal

44. Bauxite. Bauxit

el depthvof»AO feet or less.

currently moving through the port, plus certain new
the Tenhessee-Tombigbee Waterway, which were excluded

ysis, are described in subsequent paragraphs.

e is being shipped into Mob1le for proaessing into

alumina at Alcoa s reductiOn plant located adjacent to the Alabama State

to 39 feet. Company

»sinte bauxite is ship1

_Docks Bulk Handling Ttrminal. It is presently being hauled in generail

.cargo and dry-bulk ships; ‘Vessels currently used in this service range
"in size from 14,000 ¢t

52,000 d.w.t. with loaded drafts ranging from 23
ffic1als state that a 40—foot channel is adequate

ed from countries in South America and those located

in the Caribbean Sea irea which have ports with relatively shallow channel

h:depchs. Also, Alcoa

.bauxite must be receiv

Creek. Consequently,

plant is located above the highway tunnels and

‘the éompany does not +ave any plans for relocating the plant; therefore.
r

ed at the ASD bulk handling plant near. ‘Three Mile

bauxire has been eliminated as a commodity that

would,Benefit by a deeper ship channel into Mobile.

| .45~c Alumina. Alumina was eliminated from the benefit analysis in this
" study because the Alabama State Docks stated they would nrovide facilities

for handling alumina at their bulk handling plant at Three Mile Creek,

which would restrict the use of large ships. Also, ports where alumina

will be shipped have restrictive channel depths which would.prohibit the

- use of large ships., Therefore, a 40-foot ship channel at Mobile will be

adequate for future ships hauling alumina.
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46, Manganese Ore‘ This product is being imported into Mobile in

.relatively small-lot consignments It is shipped in vessels ranging in
size from 15,000 to 48,000 d.w.t. Some of the larger vessels are not

fully loaded when arriving at Mobile due to methods of making split—.

delivery service, i.e., small deliveries at several ports Ferro-
manganese plants dictate small consignments of manganese ore because:

of the nature of manufacturing and their ability to store ‘large quantities
"Therefore, movements of imported manganese ore would not benefit from

channel improvements at Mobile.

47. Grain. “Although sites for new grain elevators have been identified
below the Mobile River tunnels, the present elevator capability and
.possible expansion will assure continued movament of grain through the -
.existing elevator without any undue vessel delays or grain backlogs for
the foreseeable future., The continued use of this elevator precludes the:
. use of deeper draft vessels. Consequently, grain was eliminated as
prospective traffic that would benefit by the project modification

48} Miscellaneous Cargo. The annual volume of miscellaneous dry~bu1k

comnodities, ‘such as, coke, ferrosilicon, copper ore, and scrap iron,

are presently moving -through the port in small quantities and in relatively
small ships. ‘These products are received or shipped from or to numerous
origins or destinations in small-lot shipments -No benefits would be
 realized on these movements of commerce by providing a deeper ship channel
into Mobile ' ' '

49, cCrude 0il. The outbound crude.oil through,the port of Mobile isi
being shipped by Amerada Hess'Oil and Citmoco. Their storage and dock _
facilities are located on the west bank of Mobile River just below
Cochrane Bridge This crude 01l is being delivered into the Mobile
terminal by a series of pipelines ,It originates at oil fields in north-
" west Florida, northern Mobile County from the newly discovered Creola
- fields, the Citronelle fields'in west'Mobile'County'and oil fields in the
area of Lgurel, Mississippi. Some‘of‘the production in»these fields is
serving Marion Refinery at Theodore’and a portion is'shipped by Hess
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pipeline through connections

major trunk line serving refineries in the Midwest.

I

companies at Mobile shipped 2
move with 1.8 million tons go
million tons to the New Yofk/

New Orleans area.

50.

at Liberty, MS thence, via the Capline, a

In 1975, these two .
4 million tons by tanker on a coastwise
ng to the Houston/Port Arthur, TX'area, 3

hiladelphia area, and .3 million tons to the

Interviews with these shippers'reyealed.they have no intention of

moviﬁg their storage'faciliti s.and.docks to a new location below'the

tighway. tunnels. 'Therefore,

o benefits could be assessed on this traffic

due to the tunnel restrictions.

51,

These products, which con31st of dis-

t:llate and residual fuel oil
received in:Mobile.by'emall't
relatively small ships.
and Iimited'watefside storage
_ hibitive.. Theseipetroleum pre

ranging in size from 20,000 t

 channel is adequate for this t

 no benefitS'from.channelcdeep(

products.

52. General Bfeak-Bulk'CaAgo

comprlsed of commodltles shlpped in packages

type packaging that require t}
by use of the ship's tackle. .

general cargo,ships‘eduipped’v
the capability of loading or. t

slings or pallets.

Refined‘Petrbleum Products.

|

~ Due to the methods of marketing these products

gasollne, and asphalt, are presently being

nkers and w1ll-cont1nue to move .in. .hese

. the demand for large consignments is pro-

bducts are §hipped in convenient size tankers
45,000 d.w.t. -The present 40-foot ship
ype of'shipping; Based on these conditions,

oning would be .expected for refined pecroleum

Products in this'class of tfaffic‘are‘
bundlee, bags or other

e loadlng or unloadlng to be accompllshed
This' type of . commerce is usually hauled in
yith booms and other tackle that give them

mloading packaged cargo with the use of
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53. During cY 1975, the Alabama State Docks reported 1.4 million tons

of general cargo that moved over ‘their general ‘cargo . piers ‘This

commerce consists of commodltles such as,~bananas, prepared“food products,
wood products, chemicals, paper'and-paper products. rubber, iron and. '
steel products, rice, packaged grain ‘mgl1l products, cotton, and numerous

other miscellaneous goods.

'54, Vessels used in this trade arevgeneral cargofships‘ranging in.size v
from small mini-ships to vessels in the 24,000id.u.t, class} .The fully
loaded draft of these ships is less”than 36'feet;iconséquently,"the _
existing 40-foot ship channel at Mobile 'is adequate'for'ships‘operating R

in this trade.

35. Very little containerized cargo moves through the port on a regular; :
basis which requires the use of-container,'SEEBEE or 'LASH type vessels.
. Therefore, no consideration is given to this type service in ‘the benefit

analysis.
COMMERCE ACCEPTED FOR'BENEFIT ANALYSIS

56. Each commodity presently being shipped through the port in deep-

draft vessels was examined to determine if it would move in quantities

and in traffic patterns that would warrant the use of ships that could

not safely navigate the existing channel’ at Mobile ThlS entailed

interviews with shippers, steamship lines or their agents’ terminal

operators, and, in some cases, making resource studies to determine

if adequate 3upplies are available After examining the total 5 ‘ | 1 |
commerce for the port and screening out that traffic which obviously h
could not benefit from the project improvement, _the_two commodities

that remain to be further analyzed were: Iron ore and coal.

57. 1Iron Ore. There are three (3) companies that.import'iron ore

through Mobile. Republic Steel Corp. and Jim Walter Resource Corp. (formerly
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" commodities now mov

U.S. Pipe and Foun
dry-bulk terminai '
company, U.S. Stee
and operated by T.C
imporﬁs for Republi
steel mills at Géds
U.S. Steel is shipp
Birmingham, thence,
portioﬁ of the ore

been shippihg by ba

58. Coal Imports.

barged to Pensacold
Company's steam ele
from various countr
Inc;, a service com
6f-Gulf'Powér, has
Company for the del
this coal wiil orig
was signed on 1 Apr
in;l986.
59 This éoal is b
héndling plant at

rf) impoft ifon ore through the Alabama State.Docks
Tipple) 1oca£ed ai Three Mile Creek. The other

, imports iron ore through a private terminal owned
.I., a subsidiary of U.S. Steel. All the iron ore

¢ Steel and Jim Walters are sﬂipped by rail to theilr
den.aﬁd'Birmingham, AL, respectively. Iron ore for
ed to their Birmingham steel mill by barge to Port
rail beyond. From time to time, they do rail a

to Birmingham, but, for the last few years, they have

rge exclusively.

Stéam coal 1s being imported through Mobile and then
and Panama City, Florida for use in Gulf Power

cfric geneféting ﬁlants. "This coal has been imporced
ies in the past few years but the Southern Services,
pany for the Southern Company, and a parent company
signed a contract with Mannesman Pipe ard Steel

ivery of 7.7 million tons of imported coal. All
inate at Richards Bay, South Africa. The contract

i1 1977.. This is a 10-year contract that will expire

eing handled through the Aiabama State Dock bulk-
hree Mile Creek, which is located above the I-10

tunnels. This terminal is presently operating at near capacity.

Officials of the A

for a new dry-bhlk

tunnels. With baux

terminal, coal imp
shifted to a new t

Tennessee-Tombigbe

——O—O——!

old terminal, and

<—Ft

abama State Docks state their long~range plans call
handling facility to be located below the 1I-10

ite and miscellaneous ores being dedicated to the old
res would be one of the two .commodities that would be
rminal below I-10. With the completion of the
Waterway, which would generate new commerce for the
he anficipated increase in the annual volume of

ing through the facility, the terminal and storage
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area will be ful]y utilized even with the planned expan51on programs to

modernize the facility. It is expected that coal imports will be handled

through a facility below the tunnels by the time the considered channel

improvements could be completed

60, Steam coal is being imported as a supplement to the domestic supply
because it is a better grade with a low ‘sulphur content and the delivered

price is lower than the coal brought from domestic mines. T.e Southern

Services, Inc. have negotiated a very attractive'ocean freight rate.

Officials of this company state rail and barge rates for long-haul of

domestic coal are rapidly increasing to a point where they are not com— .
petitive with- imports. Other deterrents that are affecting the rurchase
of domestic steam ‘coal are poor delivery and scheduling of rail cars and
barges, delays caused ‘by. car shortages, miners strikes,-and other mining:

problems, according to information received from the companies involved.

61, Based on the above conStraints, which seem to be persistent in~
supplying coal to steam electric’ generating plants along the northwest
Florida coast, company officials‘beliuve coal'imports through Mobile will
continue as far into the future"as:they can3predict without any'major’
rate of increase from that which is’ being received under the initial .

cont ract.

62. Coal Exports. Coal is one of the principal commodities exported -
through the port. The major’source of supply for this coal is the

Coosa, Cahaba Plateau and Warrior fields in north Alabama, western

'Kentuckv, Tracy City fields in Tennessee with small shipments fron,

eastern: Kentucky, Illinois and Indiana. At the present time most of
the coal is being mined in the north Alabama fields and shipped by barge
to McDuffie Island Coal Terminal for export. 'In 1975, about 75 percent

of the total coal- exports through Mobile was being received by barﬂe. A

small amount was being railed 1nto Mobile from the Kentucky area. o ‘
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"63. The.four coai f

'The.Warrior field is

It is about 70 m11es
Jefferson, Lamar Ma
,AfCOuhtles. - These fie
 field is approximate
The field

_Jefferson Counties f

6 miles.

Coosa field is an el
margin of the_Appala

‘trending field cover

.Clair and Calhoun Co
and 5 miles in width.
Cherokee, Cullman, D
Madlson, Marlon, Mar
field has a greater

maximum width of 110
an area of more than
of.the four coal fie
‘FL3 shows the aotiv
64 . Many estlmates

Most of these estima
criteria used in theli
estimated by the Geo
'National Coal Assoei
. be 67l‘billion tons.
five (5) percent of

reserve of 18.4 bill
neet the most string
or'14.3 billion tons

showing the coal‘fie

ields in Aiabama. ov:r all or parts of 22 counties.

the most product ive of the four fields in Alabama.

long and 65 mile.: -ide -and covers Tuscaloosa,

rion, Winston, Fayette, Cullman, Blount and Walker

1ds embrace about 3, 500 square miles. The Cahaba

ly 66 miles long and has an average width of 5 to
covers parts of Bibb, Shelby, St. Clair, and

or a total area of about 350 square miles. The

ongated coal-bearing structure along the southeast

chian Mountalns It is a narrow, north—east—

ing approximately 280 square miles in Shelby, St.

unties. The Coosa field averages 60 miles in length

The Plateau coal field is located in Blount,

eKalb Etowah, Franklln Jackson, Jefferson, Lawrence,

shall, Morgan, St. Clair and Winston Counties. This

area than all the other fields combined, with a

miles and a maximum length of 120 miles. 1t covers

4,500-square niles;_ A map designating the location

1ds in Alabama is shown in figure T-2. Also,

figure

e coal mining areas in Alabama.

of Alabama's coal reserves have been made in the past.
tes have varied tremendously because of the different

ir formulation. The latest reserve figures, as

logical Survey of Alabama, is 35 billion tons. The

ation has estimated the total U.S. coal reserves to

Based on these figures, Alabama has approximately

the totai U.S. reserve. Alabama has a recoverable

ion tons with 15 percent or 2.76 billion tons which

ent sulphur requirements and an additional 78 percernt

which contain from 1 to 2 percent sulphur. A map

lds in the United States is presented as figure p-4.
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65.

The most prevalent demands for Alabama coal are in the electric

geherating industfy, domestic coking'fbr steel mills,'aﬁd boking coal for

export.
_ 76; apprpximately 3.0
Mobile for_expprt; I
- constant at 14 percén
of the 18.4 billion.t
tion of thé'reserves;
rate of 26.0 million
through.Mobile, as pr
of éoaljin Alabama wi
with the new developm
electric péWéf and he
‘diminish to some degr

_ Alabama alioéated for

66. By 1986, the Ten

- coal fof'éxport throu

mines in Tennessee, n
coal now moving throu

» thatJWiil be bpened i

67,7 The ﬁrummond~Cba

" Inc. have entered int

 Japahesévstee1 miils.'

_Saies_and:Sumitome Sh

abou£”85.peréenf_of~t

_68. ' Coal exports gen
__émdunt td approximate

quile; begiﬁning in

Of the 21.1 1

nillion tons of coal mined in Alabama.during3FY 1975~
million tons or 14 peréent were shipped through

F the‘expoft demand fof Alabama qoal'ﬁere held

t, it would deplete approximatély 2.6 billion tons
)nswof‘reCOVErable reserve. At this rate of deple-
the 2.6 billion tons could subport an annual exbort
tons“fof'JOO yeérs. The annual'gfowth in coal exports
5jected in this repoft;'cléarly indicétes that reserves
11 beﬂadeqﬁate to support the export demanu. Also,
ent‘and Qse of nuclear and soiar'energy for providing
at, the use of coal as fuel forvpdrer plants will
aé. Therefore, the tonnagebof coal reserves in

export is a conservative extimate.

nés#ee—TOmbigbee Waterway will'genérate'additionéli
oh Mobile. The source of this coal will be from
orth Alabamé;'and westerﬁ Kentucky. Tﬁis.will be
oh Nevarleahs or new coal shipments from mines

n the future.

1'¢ompany,,Jim Walters'Corb,; and Ataka Ameriéa,
0’ a jdint venture td fufnisﬁ.AIabamé QOal to. the
Other major shippers to Japan include $mith_Coa1
dji_America. ‘Tﬁe above cbmpanies_aé¢ountedlfor

he-coél:exported'through Mobile_in 1976.

eratéd.bylthe'TEnnessee-TdmbigBee Waterway will
1y 39 percent of the total coal exports through

1986, the scheduled completion date of the waterway.
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69. Currently, coal exports through Mobile are shipped to about 16"

countries. The predomindnt shipments are going to Japan, withr75 percent

of the total exports in 1975 being Shlpped there. Otherbareas that'reCeive
coal from Mobile are° England, Europe, Scandinavian countries, countries :
bordering the Mediterranean Sea, and. the East Coast of South America.: |
Some of the leading ports are: Tobata, Kashima, Kobe, Chiba, Ohita, _
Jimitsa and Kukuyama, Japan; Tarantob.Genoa, Savonia, and'Venice, Italy;h'":d'
Alexandria, Egypt; Tubarao, Brazil: Iskenderun, Turkey, Newport, England
Cardiff and Port Talbot, Wales, and Rio de Janeiro, Brazil ’

DETERMINATION OF BASE YEAR .,TONNAGE .

70. 1975 Tomnage.' After examlning all the commerce moving

through the port in deep-draft vessels, commerce which would not benefitv
from a greater ship channel dimension was screened and eliminated This_b
includes tonnage that would continue to move through the Panama Canal,

move in relatively small vessels, and that tonnage restricted by channel -
depths in foreign ports. The volume of commerce accepted as 1nitial-year
traffic is the remaining 1975 net tonnage that will be used in the _
transportation benefit analysis to derive the annual savings from the

recommended project 1mprovements

71. 'Alternative Routing Via the Panama Canal. Two routes are available L

for traffic moving between Mobile and Far Eastern Countries, including ,
Australia. One route. would be" through the Panama’ Canal. Vessels using

~the Panama Canal are limited to a draft of 41 Feet. If this route is used
under "without" project conditions, vessel drafts would be restricted to the
present 40-foot channelvat Mobile. Vessel sizes used'in the benefit
analysis that would be'subjected‘to,this.route are dry-bulk carriers

ranging in size from 20,000 to 56,000 d.w.t. The other route available

is the longer distance around the Cape of Good Hope with size of vessels

being unrestricted.
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72.
Mobile and the Far Easé
channel dimension avail

continue’ to move throug

73.

move through the Panams

e

B

To determine the v

}

volume will be in dire
in ‘the world fleet.

between 15-56,000 d.w.
43 percent of the tonn
between 61,000 and 182

.carriers in the world

“74. One of]

Terminal.owned'and ope

Iron_Ore;
r
this terminal received
or 2,356,000 tons of ir
The company prefers tb
at Puerto Ordaz. With
company hae stated it
South America which ha
d

i

available. The remain
Cartier, Quebec;.Vitor
repreeenting 5, 10 and
245,000 tons originati
traffic due to the rest
“alternative routing beli
ore for this terminal,

tons.

Under'the'existing.

L

benefit by channel improvements.

chnnneiscondition at Mobile, traffic moving between
is routed through the Panama Canal. With a greater
able, it is expected a portion of this.traffic will

h the Panama Canal.

olume of Far E?st traffic that will continue to
Canai in dry-bulk carriers, it is expected the total
t proportion to the cafryinglcapability of vessels
e ca*rying capability of vessels in the world fleet
is 57 percent. Consequently, the remainder or
ge will be shipped in vessels ranging in size
000 d.w.t. via the Cape of Good Hope, which would

Table F-~8 gives the numher of dry-bulk

Fleet and their carrying capability.

the terminals’ handling iron ore is the Bulk Marine
ated by T.C.I., a subsidiary of U.S. ~Steel. In 1975,
3,060,000 tons of imported iron ore,.with 77 percent
on ore fines originating at Puerto Ordaz, Venezuela.
import pelletized iron ore which is not available

a greater channel depth available at Mobile, the

will change its source of supply to other ports in

ve deeper depths and at which pelletized ore is

er of the initial-year tons originated at Port
a (Tubarao) Brazil; and San Nicolas, Peru,

8 percent of the total imports, respzctively. The

ng at San'Nicolas; Peru were eliminated as prospective

rictions at the Panama Canal with no economic
ng available. The total initial-year'volume of iron

accepted as prospective commerce, was 2,815, 000
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TABLE P-8

CARRYING CAPABIL1TY OF DRY_BULK CARRTPRQ IN- THE WOPLD FLEET
(U.S. AND }ORLIGN FLAG REGISTRY) .

Vossel Size "Average ‘Number of Payload per Paylond Capability

(d w.t ) Draft (ft) __Vesgels - Vesscl - of Total Vessels
15,000 .- 29 216 - . 16,128 . 3,483,648
17,000 300 23 . 18,278 4,313,702
20,000 .. 31 R ¥ 21,504 6,773,760
23,000 32 . 335 24,730 8,284,416
26,000 ¢+ - 33 339 27,955 9,476,813
29,000 . 34 . 323 31,181 10,071,398
32,000 35 32 34,406 11,147,673
36,000 . 36 233 - 38,707 - 9,018,777
39,000 - 37 148 41,933 . 6,080,256 -

43,000 k1] o 104 46,234 4,808,294
47,000 39 .92 - 50,534 4,649,165
52,000 .40 8 . 55,910 4,696,474
56,000 - TS I 85 60,211 . 5,117,952*
61,000 42 84 65,587 . 5,509,325
65,000 | 43 78 69,888 5,451,264
70,000 44 12 . 15,264 - - 3,419,008
75,000 . 4s 57 80,640 4,596,480
81,000 ~ 46 39 87,001 3,396,557
86,000 . a1 29 - 92,467 - 2,681,549
92,000 48 C 29 98,918 - 2,868,63
98,000 ¢ 49 : C29 105,370 3,055,718
104,000 o . 28 " 111,821 3,130,982
110,000 . - 51 ' 30 118,272 3,548,160
17,000 . 52 S 28 125,798 3,522,355
123,000 L 25 132,250 3,306,240
130,000 s6 22 139,776 - 3,075,072
137,000 Soss 1y 147,302 2,798,746
144,000 .56 19 154,829 2,941,747
151,000 s . 2 162,355 3,409,459
159,000 S s8 - 20 170,957 3,419,136
/166,000 o590 16 - 178,483 ° - 2,85%,731
174,000 0 10 . 187,085 - 1,870,848
182,000 . 61 - 1 195,686 195,686
TOTAL 7 | R 2.967,552 154,975,000

* Total pnylbnd capability for vessels ranging ‘from 15,000 throuwh 54, 000
" d w.t. is 87.9 million tons or 57 percent., ,
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75.

Terminal, commonly.known
1975.

Iron ore imports tha

Of this total, 47:

1t were skipped thruugh the Alabama State Docks
as the "Tipple", awmounted to 1,721,000 tons in

,000 tons orig.roied in Australia. Since traffic

_ from Australia can use tie Panama Canal, unly 43 percent or 203,000 tons

of this commerce were aclepted for benefit analysis. ' Shipments from

Chile and Peru moving:th ough this terminal in 1975 amounted to 817,000

" tons. ‘All of this traff

c was eliminated from the benefit analysis due

to ship size restriction at the Panama Canal and there being no economical -

alternative routing from| these two countries.

" ing at Pointe Noive, Congo

restrictive channel dept

Canada and Brazil were i

Also, 39,000 tons originat-
South Africa, were eliminated due to the

s at this port. The remaining 393,000 tons from

"

cluded in the tonriage base giving a total of

596,000 tons accepted as initial-year tonnage of iron ore moving through

the "Tipple."

76. In 1975,
tons.

Panama Canal in vessels s

total iron|ore 1mp0rts through Mobile amounted to 4, 781 000
Of this total, 269,000 tons would continue to be shipped through the

zes 56,000 d.w.t. and under which would not benefit

from a deeper channel at Mobile, 1,062,000 tons 6riginating in Chile and

Peru would continue to mo}
not benefit from the proj
South'Africa was eliminat
total tonnage of iron ore

. tonnage for iron ore acce

77. Coal (Import). Coa

consignee that uses this
contract for the deliver
of 896,000 tons per year

shipped in 1975 were acc

1 imports for 1975 amounted to 371,000 tons.

ve through the Panama Canal in vessels that would
act, and 39,000 tons originating at Pointe Noive,

ed due to the channel depth at this port, giving a

eliminated of 1,370,000 tons. The total initial-year

pted for benefit analysis is 3,411,000 tons.

-

-

The

coal states they have recently signed a 10~year

vy of coal imports with an average annual volume

béginning in 1978. The 371,000 tons that were

epted as initial-year tonnage.
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/78, Coal (Export) The percentage of U. S.tcoal.exports to“foreign markets

has varied from year to year as indicated in table F- 21 This is also true
for.exports from'Mobile to Japan as shown in table F- =9, Table F-9 also R
shows exports to other countries to have continually increased from 1975
through 1978. For purposes of this draft report, average tonnages for the‘-
4-year period has been used to determine preliminary allocation of percentages fﬁ'
ot coal exports to all countries (four groups) to which‘movements of this '
commodity result in beneflts to the Moble Harbor study. This d1str1bution
pattern is very conservative especially since it is assumed to be repre-'-- »
sentative for all present and future shipments of export coal Based onigv
these 4- year averages, the distribution would be" 60% to’ Japan, 27/ to Italy,
9% to England/Europe, and 47 to the East Coast of South America., However,’V4‘
some individual shipper will sh1p 100 percent:of the1r coal ‘to Japan in if
the future because it will be ded1cated coal. for steel mills in that -

country. Based on existing 1nformat10n concerning future dedicated tonnage

to Japan, the adjusted distribution pattern changes to 67 22,p8 and 3 ‘

percent for the respective areas shown above.

79. Until 1970, coal exports through Moblle were negligible.v Beginning ~.
+in 1970, those 2xports were. 343.6 thousand tons and subsequently had N
increased to 2, 745 0 thousand tons in 1975, as reported 1n Waterborne»iuin
Statistics. With new contracts for coal exports and with the Tennessee~nb' .
Tombigbee Waterway oelng available, it is expected coal exports w1ll increase'
rapidly until 1786. However, to be consistent. with other commodit1es, the4
unadjusted initial—year tonnage is 2,865, 000 tons in 1976, aSvrecorded by .

McDuf fie Coal Terminal .. This tonnage has been adjusted downward by e11minating
that coal destlned to Japan which could continue to move through the Panama

Canal in ships suitable for passage through that waterway.

80. The initial year volume of coal exports‘was‘distributed co'fbﬁéigﬁji'
market areas based on the 4-vear ~average. as developed from Waterborne
Statistics. The distrlbuted tonnages were: 1,595, 000 tons to Japan; 521,000
to the Italy area; 174,000 tons to England/Europe, and 77, 000 tons to the
East Coast of South Amer1ca. Of the l 595 000 tons to Japan, 57 percent or
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TABLE F-9

DISTRIBUTION OF COAL EXPORTS FROM MOBILE BY FOREIGN MARKFT AREAS

VOLUME (Short Tons)

{All Othér (Canada and

1975 8.1

1976 51.3

1977 . 86.6

. 1978 1 91.4

4-Year Average o '59.4
TOTAL (Excluding "All|Other" Tonnage)

1975 | o 2,737.5
1976 2,704.6

11977 3,525.1

1978 2,714.2
- 4-Year Average 2,920.3

West Coast of Mexico):

MARKET AREA (thousand tons) PERCENT
. Japan: » ,.. B
1975 2,026.9
1976 1,554.3
1977 1,785.3
1978 B 1,633.4
4-Year Average: : 1,750.0 607%
Italy (Mediterranean'Sea):
1975 ' 494.8
- 1976 750.5
1977 ©1,090.2
1978 - 806.3
A—Year.Averége ~785.4 27%
“England/Europe:
1975 - 167.0
1976 255.0.
1977 © .. 435.1
1978 158.2
4~Year' Average - 253.8 9%
East Coast of South America (Caribbean Sea):
. 1975 48.7
- 1976 ©144.8
1977 214.5
© 1978 ‘ 116.3
.'4fYéar Average 131.1 47

SOURCE: Point-to-Poin

Bureau of Ce

the Alabama State Docks. -

t Foreign Waterborne Statistics complled by the
sus in 1975, 1976, 1977 and 1978 as reported by
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909,000 tons would continne to go through the Panama Canal'in'relatively
" small ships. The remainder, or‘686.000 tons, would move in larger ships
" around the Cape of Good Hope, South Africa and was accepted as initial
tonnage for benefit analysis.: This adjusted tonnage to Japan, combined
with the remaining tonnage to other market areas as shown above, gives a’

total. tonnage accepted for rate analysis of 1,458,000 tons.

8l. Table F-10 presents the tonnage distribution of coal by company and
the adjusted tonnage by destination for selected years from 1975 through
1986. The adjusted tonnage for. 1975 reflects the above percentages of
total tonnage. This percentage distribution does not renain constant
over the ll;year~petiod of analysis due to the variance in annual volumes
of export, growth rates and trade.patternsAbetween the companies expected
to utilize the project. Growth rates used in tonnage’ projections were -
based on the Beginning year of export for each company and the annual |
volume of coal exports as stipulated by contract. ‘In the absence of a
contract or uponfexpiration'of an existing contract, the Bureau of Mines
growth estimatevofvl.Z'percent per annum was used'to project' future

company exports.

82. .As a result of pfojecting each company indiVidually, there is a

slignt.cnange'in'percentagesoof total annual exports claimed‘by thedfout
categories of destination. In 1986, 67 percent of coal expotts.is expected -
to move to Japan,_22'pefcent to Italy, 8 petcent to Engiand/Europe, and

3.0 percent to the East CoaSt.of South America.v

83. A summary of commerce and tonnage accepted as 1nitial—year traffic

that will be subjected to a rate analysis is shown in table F-11.
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TABLE F- 10

BASE—YEAR TONNAGES ON COAL EXPORTS EXTENDED TO 1986 FORMING A COMPOSITE BASE FOR PROJECTIONS .
(thousand tons) ' :

Sy-d
‘¢ XxJpuaddy

sarppeR Y - o 1975 . 1976 1978 3/ 1986
IYCOMPANY”A‘ | S o 39900
COMPANY B S S L - _2,122.0__
COMPANY C R R . 1,592.0
COMPANY D - - e = 2,705.0
- COMPANY E 1,443.0 0 - 1,719.0 1,867.00 . .6,366.0
'COMPANY F 373.0 . 325.0 ©247.0 366.0
COMPANY G 437.0 . 404.0 557.0 455.0
COMPANY H o 114.0 4179 . 128.0 - 466.0
Cmotan - 2,370 U ge5.02 L 2,790 1447104
ADJUSTED TONNAGES ACCEPTED FOR BENEFIT ANALYSIS . - ' I
To Japan 2/ 686.0 1809.0 817.0 4,177.0
To Italy _ ... 521.0. ..t - 664.0. 605.0 : 3,211.0
To England/Europe - e 1740 . 221.0 . 202.0 1,070.0
- To E. Coast South Amerlca . _77.0 o - 98.0 - 90.0 o 476.0.
TOTAL - . 1,458.0 1,792.0 $1,714.0 ~8,934.0

1/ Names of companles w1thhe1d to avold posslble disclosure of conf1dential information.

2/ Actual exports obtalned from Port records

3/ Decrease in exports for 1978 is due to U. S. ¢oal miners' strike in early 1978.

4/ Substantlal increases brought about by information on file from shippers which show new contracts beginning

in 1979 and 1981. Totals include 5.23 million tons that will be diverted from New Orleans because of lower
transportatlon cost via Tennessee-Tombigbee Waterway. ' All tonnages projected at 1.2 percent average annual
growth rate from last hlstorlc year of movement or from first year of new contract to 1986.

5/ Tonnage reflects 43 percent of the total to Japan which is expected to move in large dry-bulk carriers
around the Cape of Gecod Hope. The remalnder (57%) will continue to move through the Panama Canal.




TABLE F-11

SUMMARY OF INITIAL-YEAR (1975) TONNAGE ACCEPTED FOR.BENEFIT:ANALYSIS

vAnnualeVolume,_

Commodity : . ‘ (Short-Tons)
Iron Ore (Import) o o g 3;4ll,OOOf
Coal (Import) = = o 371,000
Coal (Export) o I 1;458;000
TOTAL - - I 5,240,000
84. 1986 Tonnage. With the initial-year of survey being 1975 and

the completion of the Tennessee-Tomblgbee Waterway in 1986, it 1s
appropriate to consider tonnage expected to use the Moblle Channel at
these periods of time. The following paraeraphs ‘will discuss each_
commodiLy movement in detail as related to abnormal growth. 'Those
movements that grow under. the normal prOJectlon process will be mentioned
but details concerning these projected values will ‘be explained later

in this appendix.

85. Iron Ore is expected‘to‘grow'from 3,411,000 tons in 1975 to
3,755,000 tons in 1986, based on the normal econoﬁicﬁprojection:
processes, ' -

86. Based on information receiVed from the consignee for import coal,
a recent 10-year contract has been signed which will increase . the tonnage.
of this commodity to 896,000 tons beginning in 1978 - This tonnage is»

accepted as 1986 commerce and is held cons-ant throughout the 50 yeer
period of economic analysis.
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87. The volume of coal exports through Mbbilé in 1975, écé&rding to
.records.at"McDuffie Coal.Terminal, was 2,367,000 toms, increasing to
2,865,000 tons fbr 1976 with a decrease to 2,799,000 in 1978 due to U. S.
coal miners strike in |early 1978. Based on infofmation received from

major coal exporters that-Ship coal through Mobile, and firm contracts

with fOreign priﬁcipa]é indicate a.rapid increase in coal exports for the
next 10 to 15 yearé. FirSt—year tonnége on this traffic will vary depending
on the beginning data |of new cont;acté. In developing expected growth

rates on coal éxports‘to‘1986,'the base for projection purposes would be

that tonnage shipped curing'the.first year of contract as given by company

officials or where the companies did not indicate a firm contract is

‘forthcoming, the 1976 |tonnage was used as the base-year. Tonnage movements

Mobile for 1976 was u

for all,df'the smalleT‘éhippers that reported coal shipmeuts through
ed in the development of a total tonnage base. The

base-year tonﬁage on ¢oal exports for traffic expected to move over the

IF‘A.T. Kearney Report.

Tennessee-Tombigbee Waterway for export through Mobile was taken from the
The base tonnage, as reported by Kearnmey, ranged from

1975 to 1986 dependin
Shipments that would

on individual company's ability to begin operation.

’ove through other ports or via rail to Mobile wefe
used to develop a base, although it is not ekpected to move over the
Tennessee-Tombigbee Waterway until 1986. All tonnage was projeéted from
the varying base tonnlgés using an annual growth rate cf 1.2 percent to

"~ 1986. This was consiiered to be a common year that would include base

tonnage on all coal movements.

88. Coal shipments are separated into four categories for benefit analysis
purposes. This includes coal being shipped to Japan, England/Europe, Italy
and East Coast of South America.

'89. Exports of coal through the port are expected to be 14,471,000 tons
in 1986. Of this total, 9,714,.00 tons will be shipped to Japan. It is
expected that about 6¢( percent of the total coal exports will be shipped
~to Japan except.that being shipped by Sumitomo Shoji America where 100
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percent of the tonnage wi]l go to Japan. . On: this hasis. ahout 67 percent
 of the tonnage is shipped to Tapan. Onlp 43 percent or 4, 177 000 is

B anticipated'to move via the Cape of Good Hope if a greater channel depth

is provided at Mobile. It is expected that 3,211, 000 tons or:22 percent

of the total will be shipped to Italy. The 1,020,000 tons going to the

England/Europe'area represent about 8 percent of the'totall AbOUth3 percent,

or 476,000 tons 1s expected to be shipped to the East Coast‘ot'south )

America.

90. The distribution of coal eXports in 1975 by destination moving '
through Mohile differs from that of total exports from U.S. ports, in that. -
Japanese customers of coal have more financial interest in coal mining and
shipping in this area than other areas of the country on a proportionate
scale of. tonnage shipped “The Japanese have Yong-term Lontracf‘ with coal
producers in Alabama while Shipments to other countries are baseé on |
short-term contracts or one- time "spot" sales. Also, coal shipped through ’
Baltimore, Norfolk and Newport News to England and Europe have a rate

advantage over Moblle due to their geooraphic location. Conanuently, the

. largest market for coal shipped from Mobile will be Japan. A comparison

of coal distribution for the United States and the port of Mobile in

1975 1is shown in table T%12. It should be noted that ‘the distribution, as
‘shown in this table, is for comparison purpos=s only and that ‘the actual
distribution of coal for this study is shown 1n table FL9 and diSCUssed in
'.Paragraph 78 in this appendix. '

91. The base tonnage on - coal exports will begin at different time periods o
until the year 1986. In 1986, all base tonnage. will have been aCLJuntéd
for and used as a common base for all coal shipments. Table: F-10 shows the
_historical annual volumes of coal shipped from the Port of Mobile and the

expected shipments to occur in 1986.
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PERCENTAG

TABLE -2

E DISTRIBUTION OF COAL EXPORTS IN 1975

Percent Distribution

Country or Region U.S. Ports1 Mobilez'
Japan 54 75
England/Europe 30 6
Italy 9 17
" East Coast of South Ameficé : ' ' 7 ' 2
TOTAL 1100%

100%

lSOURCE: Bureau of Min

January 1977

igsue.

es as published in "International Coal Trade"

“SOURCE: Point-to-Point Waterborne Statistics as reported by the Bureau

of Census as

compiled in their computer file SA 705.

- 92. Summary of 1986 Tonnages. A summéry of the 1986 tonnage accepted

for benefit analysis is'éhown below in table F-13

SUMMARY OF

TABLE F-13

1986 TONNAGE ACCEPTED FOR BENEFiT'ANALYSIS

‘Commodity

Annual Volume
(Short Tons)

“Iron Ore (Imports)
-Coal (Imports)
Coal (Exports)

- TOTAL

3,756,000
896,000
8,934,000

13,586,000
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' PROJECTIONS OF COMMERCE

93. Commodity Forecasts. After the 1986 volume of commerce was deter—f_'

mined, further economic investigations and analysis were conducted to:
establish the future volume of the deep—draft vessel commerce accepted

as prospective traffic for the port to :he: beglnning of ~and dur1ng the
economic project life (1995 ~2044) . Appropriate economic indicators Wereﬂﬁl
selected to reflect the growth rate for ‘each individual commodity 5,
movement accepted as prospective traffic. For Jron ore imports, a j'”m :
,statistical analysis was conducted to develop a functional relationship
between the OBERS earning data and various measures of production.p ’

For other commodities in the initial-year traffic. pattern, _
growth 1nd1cators were developed by various: other procedures due to the o

nature of commodity and restrictlons in their growth patterns Each;of_ o
the indices selected was converted to an ‘index of growth or prOJection;"

factor. The projection factors were "then . applied to the 1nit1al—year

commerce to estimate the future volume of commodity movements_

fCommodityf7
tonnage assessments and supporting ratlonale used - to forecast fature: ’

‘growth in port commerce are discussed in subsequent parugraphs..~

94, Iron Ore Igports ~ Iron ore imported - through thefport'of Mobile'is ”

reshipped by rail and barge to 1nland p01nts, such as, B1rm1ngham and
Gadsden, Alabama.’ This product. is used in the primary metals 1ndustry

and its growth is highly dependent on the demands in this 1ndustry.
Imported iron ore in the United States, used 1n iron and steel productlon,
has been steadily increasxng as a source of supply As showu in table
F-14, the United States steel industry presently acqulres about one—'v
third of iron ore supplies from fore1gn sources ‘as compared w1th 5

percent in 1947, Domestic iron ore, on the other hand has remalned »
relatively stable durlng-the 1947-1974 perlod. The average_annual_growth;'

in total iron ore shipments dUring this 27—year period was l{l'percent.
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b'»consistent with the ann

: 95-

Federal Reserve Board (

Production of the U.S. steelmaking industry as meaSured by the

FRB) Index of quantity output (iron and steel)

' exhibited an average annual growth rate of about 2.6 percent from 1947

through 1974.
sinilar rate of[growth
‘period, primary metals
3.1 percent rate and at

imports of iron ore at

table F-l4 has been about 10 percent annually

the relative incredse o

as an 1ncreasev1n ore i

96.
conducted using various
the FRE

Statistical regres

. primary metals,
total ore shipments as
~ based on the premise.tP
~ and iron ore shipments
F-16. -
97. ‘With regard to pro
f.impOrts‘are anticipated
: material consumed in st
) Accordingly, the antici
. OBERS (Series E) projec
area."During the 1980-
_exhibit an average annu

BEA 45 and thc nation,

the period 1947-1974.
'metals industry were de
. Projected earnings in p

were substituted into e

Earnings in primary metals for the U.S. experienced a

as shown in table F-15. During the same 2l~year
earnings in Alabama, and BEA 45 increased at a
a 2.4 percent rate, respectively; Increase in
thetport of Mobile from 1953 to 1974, shown on

This growth rate reflects
f imported iron ore over domestic supplies as well

mports greater than the national rate of increase.

sion analyses summarized in table F-16 were

combinations of national values for earnings in

Iron and Steel Production'Index,_ore_imports, and
variables" The significance of these regressions was
at a relationship between earnings in primary metals

could be verified as shown by regression 2 on table

spective ironlore-shipments through Mobile, these .
to comprise a constant proportion of the total raw

eel production at Birmingham and Gadsden, Alabama.
pated growth of iron ore shipments was.estimated using
tions of earnings in primary metals for the BEA 45
2020 time frame,‘projected'earnings in primary metals
al growth rate of 1.3 percent and 1 4 percent for
respectively. This modest growth rate 1is also

ual increase in total U.S. iron ore shipments during

[Forecast indicators for raw materials of the'primary

veloped using regression equation 4 (table F-16).
(OBERS, Series E) were

quation 4 to estimate the future production index of

rimary metals for the U.S§,
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TABLE F-14

IROR ORE OPERATIORS IN THE U.S.

1947-1974
Shipments Ratio of " Federal Reserve Board Index Iron Ore Imports at Mobile Harbor
from Total Imports Iron and Stefl ("housands of Tons) . 3
Year Mines Imports _ Shipments To Total Produc*ion Total Three Mile Creek’
(Thousands of Tons) - .
1947 © 93,315 4,896 93,211 - .05 N/A N/A N/A
1948 100,822 - 6,109 106,931 .06 N/A N/A N/A
1949 . 34,687 7,399 -92,086 .03 N/A N/A N/A |
1950 97,764 8,297 106,061 .08 N/A N/A N/A
1951 116,239 10,148 126,378 .08 N/A N/A N/A'
1952 97,973 9,772 107,745 .09 N/A N/A N/A
1953 117,822 11,086 128,908 .09 N/A 895.6 624.6
1954 76,954 15,793 92,747 .17 71.4 2,150.3 652.8
1955 106,258 23,476 129,734 .18 94.9 2,028.2 150.4
1956 97,924 30,424 128,348 - .24 92.2 2,407.7 218.5
1957 104,970 33,654 138,624 .24 89.8 3,269.6 520.8
155 66,959 27,623 94,582 .29. - 67.7 3,198.2 145.0
1959 59,855 35,627 95,482 .37 77.9 3,723.1 7224.3
1960 83,784 34,584 . 118,368 .29 79.1 2,673.5 263.0
1961 72,949 25,808 98,757 .26 75.6 1,674.2 136.0
1962 70,410 33,435 103,845 .32 78.7 1,641.8 185.7
1963 © 74,387 33,488 107,376 .31 85.8 2,994.5 1 230.7
1964 85,184 42,417 127,601 .33 98.7 3,419.7 381.8
1965 84,930 45,105 130,035 .35 106.2 4,378.5 1,136.4
1966 90,824 46,259 - 137,083 .34 107.5 4,797.7 1,194.7
1967 83,016 44,627 127,643 <35 . 100.0 4,545.7 650.3
1968 82,530 43,941 126,471 <35 .103.6 4.412,1 1,515.0
1969 90,583 40,758 131,541 .31 113.0 4,576.0 : 707.4
1970 87,891 44,876 -132,767 .34 - 105.3 5,360.2 2,210.6
1971 77,692 40,124 117,816 .34 96.6 5,333.8 1,276.8
1972 78,825 35,761 114,586 .31 .107.1 3,846.1 . 1,100.5
1973 90,863 43,331 134,194 .32 121.7 4,611.0 1,296.9 -
1974 85,256 48,029 123,285 .36 119.9. 5,393.1 1,492.6.
Average Annual
Grouth Rate B ] . :
(1947-74)  -.33z  -8.82% 1.142 2.6322

lN/A - Not available.

zcrouth rate based on 1954-1974,

SQURCE: Survey of Current Business, various issues.

3Impor;ed iron ore into Three Mile Creek is discharged at the Alabama’
State Docks. Bulk Handling Planz and is subsequently shipped to .

The remainder of the tonnage -s 1mbo'ted

at a priva;e doc< and 1s reshipped to Bimmingham.

- Rirmineham and Radsden.

Waterborne Commerce of the United States, 1953-1974.



TABLE F-15 s

 EARNINGS IN PRIMARY MLTALS INDUSTRY
FOR TH; U. S., ALABAMA AAND BEA 45 (BIRMINGHAM)

(Nillionq of 1907 Dollars) .

URited Stétes '.-': —  f e Algbama—

“BEA4S (Birmingham)

Avg. Ann.

£ao-d
¢ XJpuaddy

Earnlngs L

“Avg. Ann. Growth Rate . . . = Avg. Ann. Growth Rate

 Growth Rate

Yeérf:
1950
1959

1962

1968

1969
1970

1971

1950-71

6, 696 9
"'9,143.4 '
9,521.5

12,273.1

12,875.5

©12,284.3

11,876.5

(porcent) - FEarnings (percent)
?; . :  -v ? _ 12%3;? >.' ,_;i. 1: ' . _j
aso o mes w1

R : -._‘_330.4v, " - 1.1
4.3 - a22.7 | Y
Gs o wme 3.5
a6 a2 o 4.0

-3.3 BT Y XS o

204.4
291.6
279.0

341.9

332.2

333.8

_Earnings  (percent)

Source:

2.8 a o ,»' 3.1

1972 OBERS Projeciions, Regional'Ecohcmic Activity in the U. S.
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TABLE F-16

SUMMARY OF REGRESSION ANALYSES - PRIMARY METALS

Varizbles and Coefficient of F Valus=s
Ragression : Multiple/Partial Correlzation : Critical Standard ErTor
Equation (R/r12 2) Computeé at .01 level of the Estimate

1
Y = U.S. Iron Cre Imports .
X,= FRB Production Index

1 Iren and Steel .830/.373 - 19.96 ~ 6.01 5,031.7
X,= Time - | | | . '
Y= 27,447.1 + 199.7X; + 704.9%, - (DF = 2,18)
2. | | . .
Y = U.S. Total Iron ore shipments
Xi= Earnings in Primary Metals _ R , _ v , _ v
X,= Time . .g78/.889 - . 3242 30.82 4
Y = 17.9 + .00L1X, - .46X, T (DF = 2,3) |
-3, ' : ) .. ) / S B ;
Y =U. S. Tbtal Iron Ore Shipme"tv'
X1= FRB Productlcn Lndex --Iron &

Steel R o IR | SR . S
X,= Time A - .888/.861 . 33,50 . 6.01 . 7;370.7°
Y =93,245.5 + 1 229.6X - 1, 405 ox2 BT | (OF = 2,18) o
40 } )
Y = FRB. Production Index - Ifon
& Steel : v - o ,

XI? Earnings in Primary Métnls .i-9967;983 . 1719 o 30.82 -  17
X,= Time o IR ot L
Y = 34.4 + .0124%, - 1.20X, e L. (DF = 2,3)
Y = U. S. Iron Ore Imports
X,= Earnings in Pr-mary Metals ' AU :
Y= 12.5 + .002_56X1 - .0256X2 (DF = 2,3)




" the primary metals indu

from a national indicat

SRR

stry of the U.S, Adjustment of the production index

or to a regional indicator was based on the following

Aproportion- _ S
-Earnings Growth Factor |(Regional) = Production Growth Factor (Regional)
Farnings Growth Factor (Netional) = Production Growth Factor (Natiomal)

98, The‘variods'factor
1974, interpolated from

- developed from the regr

s were based on regional and national earninas for
OBERS projections and the 1974 production index

ession equation, and the fegional production ratio

was an-unknown. Solvi

in estimates of the gr

to 1974 volumes of‘cdmj

industry. Resulting p:
designéted as Index A.
imported iron ore desti

a:e-encoﬁpassed'in BEA

99. Sensitivity Analys

g this production for each projected decade results
wth factor of regional production which was applied
odity movements assoclated with the primary metals
ojectiOn'indicators are shown in tatie F-17,

Theee growth indicators are applicable on all the
ned to Birmingham and Gadsden, Alabama areas which
45.

is of Iron Ore Projectlon. Two statistical

-projection factors developed.and utillzed in this study

ore movements.

the project's tr1butary area, BEA 45, both employed the

for simple linear regression. Sources for the’ historic

regressions were OBERS

Waterborne Commerce Statistics.

for projected.earnings

'100. At the national 1

The analyses, one at the national level

' regression analyses were performed in order to test the significance of the

to forecast iron
and the other for
y = mx + b equation
data used in the

Series E projections of economic

OBERS Series E also provided the basis

activity and
data.

evel x represented'the annual earningg for primary

metals and y represented the annual volume of iron ore imports for the

United States from 1950 through 1971.

.of growth from 1986 to
significance and standa

In the regression-anal

Y

"The regression resulted in a factor
2044 of 2 76 with an R value of .87.

rd error of estimate also produced acceptable results.

Tests for

sis of the study area x. represented the annual
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TABLE F-17

>
'O
19
[ )
S 3
Q.
by
”
(%, ]

A composite of Earnings in Primary Metals for U. S. and BEA 045 and an index of
U. 8. Production of Iron & Steel to be used in the projection of Iron Ore Imports

Index A
: . oo o _ . ’ Regionai : :
Earnings, , . FRB Prod. Earnings Ratio Production ' Growth
Year u.s. __BEAGLS __Index" . U.s. _BEA 045 . Index' _ Indicator _
1970 . 12,284, 3 332.2 1635 s - - T
1975 ©13,203.0°  352.0° 11001 1.00000 1.00000 . - 110.1 , © 1.000
1978 13,898.0° 38.02 - . 114.0 1.04551 1.03409 112.8 . 1.025
1980 . 14,302.0 - 372.0 . . 116.7 v 1.07590 - - 1.05681 . 166 1,081
1986 15,563.0°  399.0% . 125.2 17077 Cla3s2 0 - 1212 o LaoL
1990 - . 16.404.0 417.0 © . 1309 1523403 118465 . 125.7 - 1.162
1995 17,746.0° . 447.8% . uLe 1.33498 1.27201 - 135.0 o 1.225
2000  19.088.0 -  478.5  152.3 . 1.43596 . 1.35937 16462 -+ 1.310
2000 22,0040 ss2.82 175 . L6057 . Lstoss - d67.9 . L.
20200 . 25,528.0. - 621.0 o 208.6 - L 1.92040 - 1.78125 193.5 o nast
2030 29,522.0° . 7003 6.3 . 2,22086 . 1.99232 . 221.0 . - © 2.007
2035 '33,516.0" © 738.0° - 2900 - 252133 © - 2.09659 w12 - 2,191
20464 . 313,516.0 738.0° o901 2.52133 - . .2.09659 2412 - 2091
1

- Basc1 on regression equation: Y=34.4 '+ [ 01245 (x.)) - [1 1972 (x, )] vhere Y= FRB Productlon Indax. K= U. § Earninga in Primary Metals
~and X, = Time (i.c, 701970, 90= 1990 and 135 zbas etc.). - -

2 vInterpolated based on compound gtowth between ptevioua and subsequent decades.

3 thrapolated baged on compound growth rate for 2000 - 2020 t.i.mftam
4 -‘ased on the earnings ratio for BEA 0105 .+ ratio for U. s. X FRB Productlon index.
5

Firsr. year of project life. . .




-earnings in:primary.metals for LEA 45 nd 6 represented the annual

tonnage of iron ore'imports'for Mobile iez-bor for the 1950-1971 period.

‘The'resulting 1986-2044 factor of grow: i was 3.35 with an R value of .88.
The tests for signifiEanee and standard errer were also acceptable for
this.tegression. As can be seen, the 198672044 growth rate of 1.99
derived through the analysis described in this report is a vefy conservative
projection of iron orJ impnrts expectedvto utilize Mobile Harbor during the

-project‘life;

101. Coal Imports. Imports of coal at Mobile began in 1974 with 143,000

371,000 tons. In Aprill of 1977, the Southern Company, a parent company to

~tons being imported t

atvyear} By 1975, these imports increased to

-, four electric power g nerating.companies loceted_along the Gulf Coast in
Alabama, Florida and Mississippi, signed a 10-year contract for importing
~coal throngh Mobile, |The contract calls for'500;000 tons to be imported

in 1977 and 896,000 tons for each of the next 9 years.

102. Due to the uncertain conditioné in domestic coal supply, no assurance
could be given that this imported coal will cbntinue.to’Substitute‘domestic
supply of coal to tne aforementioned steam generating plants after the
eontract-expires.‘ It |is.- expected the annual volume of coal imports wili
remain at.abont‘the,same level as that between 1978 and 1987 or 896,000
tonS-dnring the remaining years of the project life. .The growth rate for
coel imports is projected to be 142 percent overvthe.1975 vnlume; beginning
in 1978 and remaining|constant thereafter. Table F-18 gives the factors
that were used in projecting coal imports. Growth factors shown in this

table are designated as Index B.
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TABLE F-18 -
PROJECTION FACTORS FOR COAL (IMPORT) ..

INDEX B . o o R

‘ " Tonnage estimatéafby.shipperi'-z J 4“:°V__~Ratio'7'.
Year * .(Thousands short tons) : KU to:lQZS'

00C -
2348
415

1975 | | 3/1 1.

1977 | 500 1

1978 S 896 2

1986 . o 896 2.415
19951 | 8% A L
2000 : | 896 B R AT SR
2000 8% SR SV R
2020 I 8 | 2.415
2030 - o 8% 2.415
2035 o | 896 - 2,415
2044 o 8% 2.415

1First year of project life.

Appendix 5
F-58




103. Coal Exports.

. relatively new to the port.

the_po;t.for'exportm
lin Japan, their inter
fegion; pafticﬁlarly.
coal handling facilit
port has shown a mark
that were interviewed
Aiong—term»éontracts h
tiated'which would ig
Also, additional coal
Waterwéy, would begin

staggering time inter
for the latest year w

a traffic buse for PY,

used to establish an

The movements of coal for export through Mobile is

Prior to 1973, very little coal moved through
With the increase in demand of metallurgical coal
ests in‘thg coal suppiy from the southeast U.S.

in north Alabama, and the construction of a new

y at Mobile, the volume of coal exports through the
-ed increase since 1973. The major coal suppliers
-during.the-coﬁrse of this study have stated that

ave been sighed or firm commitments have been nego-
cfease the volume of coal over the next several years.
for éxport, generéted by the Tennessee-Tombigbee

in 1986. | |

vals, the annual volume that moved through the port
here records are available (1978) cannot be used as

Based on new coal movements beginning at

ojecting future tonnages. - However, the year 1976 was

initial-year tonnage for coal that was exported by

'smallervcompanieS'that were not shipping under long-term contracts.

104. It is difficult
thrt_Whidh'wouldvmove
~ demand from‘fbreign:c
in:the world that wou
being_devéloped in th
demand fdr coal, ther

(4) the demand for ir

.td predict future U.S. coal exports, and particularly
through a.given'port; due to (1) uncertainties in
3anries, (2) new discoveries of sources of supply

Ld.compete with U.S. exports, (3) new energy policies

2]

United States which might increase the domestic
by decreasing the coal available for export, and

bn and steel on a worldwide market.
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105. A report entitled "United States Energy Through ‘the Year 2000 .
(Revised)", written by Messrs.. Walter G. Dupree. Jr. and John S.
Cnrsentine and published by the U.S. Department of the Interior, Bureau of
Mines in D;;ember 1975, reveals some estimates concerning the domestic
-consumption and net export»demand,proJected to_the vear 2000t' It is
shown in this report that domestic consumption of coal is expected to
. increase from 556.5 milliontons in 1974 to 736 million tons in 1980 and
‘to 1,560 million tons in 2000;'bnlso, itfshows‘that coal exports would
increase from 59.1 million tOns'in:l974Ato'100 million tons in 2000.
‘This indicates an annUalvgrOwth'rateifor coal exports of 2.04 percent.'
These data are further documented in more detail as exhibited in table
F-19,

106. Another report written by Mr, Leonard W. Westerstcrom, Industry
Economist, Division of Coal for the Bureau .of Mines, and published in
the Bureau of Mines' annual publication.of_Mineral Facts and Problems,—'
1975 issue, gives some forecaSts.on domestic production and consumption,'
expected exports by year 2000, and world production ~This report-states
‘that: '"The energy policy being developed by the ‘United- States is
committed to increasing the Nation's energy supply from coal. Early in
T l975 President.Fnrd established a'goal of.doubling prodUction to 1. 2.
billion tons by 1985 In. 1974 ‘the Interagency Coal Task Force of Project
IIndependence determined that production of that magnitude could be
achieved by relaxing or removing constraints on limiting the expansion

and. use of coal production.

' 107. Althoubh bituminous coal” and lignite production reached an all time
"high of approximately 640 million tons in 1975 Uu.s. consumption increased.
“only marginally over the amount consumed in-l974. Essentially, all of
"the increase in production went into replenishing stockpiles that had been
. heavily drawn upcn during the coal miners strike in the fourth quarter of

1974 and into meeting increased demands for export coal.
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TABLE F-19

- Consumption of United States Coal Resources by

~Major Consuming Sectors,
PIOJOCth Lo the Ycar 2000 1/

1974 Yreliminary and

11974 1980 1965 2000
DomesLic Consumption B
‘Household & COU”P£C1n1 ‘
Million short tons ' 10.9 4 3 —
Trillion Btu 292 100 100 -
Pexcent of total 2.0 0.5 - 0.4 0
Industrial . L _ ‘
' Million short t 155 185 i90 228
- Trillion Btu | . 4,210 4, 800 4,930 5,910
i Pcrccnt of total . 28.5 125.2 - 21.1 15.7
Llectllcal Genera£1on}_;7 A
- Million short t : 390.6 547 704 941
Trillion Btu ' l 8,668 12,250 15,700 20,700
Pexcenr of . tota /' 3 ,  58.7 64.3 67.3 '55.1
'SyntHcrLc Gas _ A s -
Million short tens - - - 26 300.
“frillion Btu I e - 520 6,000
" Perccnt of tota 2L 0 o 2,2 . 16.0
' Synthetic LiquidSl- o | o 3
Million short tons - — -— - o 91
Trillion Btu - - - 2,140
Percent of total 2/ -0 - 0 0 5.7
.'Total'Domestic'Démahd - : o - .
“Million short toms .~ . 556.5 736 1923 1,560
" Trillion Btu | 13,170 17,150 ° 21,250 34,750
- Pcrcent-of tota]‘Z/x - . 89.2 90.0 - 91.0 - 92.5
:-.Exp01t Dendnd ?/ - D ) ‘ - .
Million short tcns K 59.1 70 75 100
frillion Btu . |: . 1,584 1,900 2,100 2,800
Pcrccnt of total\Z/ : - 10.8. 10.0 9.0 7.5
 T§ta1‘Dcmand,v_ - o g ‘ .
~ Million short tons - 615.06 - 806 . .998 1,660
. -Trillion Btu : - 14,774 19,050~ 23,350 37,550
v*l/ AIncludgsaanthraCLtc, b:tumlnous, and llgnite{
/ 'Bdsedibn_Btu-éon cnt.-.,." ' |
/ Net exports. . ' R v . oo
Source: U. S. DCPattment of Interior - Bureau of Mines .
: B ’ o S Appendix 5
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108. New mine construction lagged in 1975, as it had in 1974 because of

several constraints that continued- to ]1m1t the expan51on of coal produztion
and use. These’ constralnts include strlngent air pollutlon' regulations,'
:the lack of a viable Federal coal- lea51ng program productivity decllnes
(partlcularly in underground mining), ‘and delays in declslons to convert'
0il- and gas-burning facilities to_coal Although steps were taken 1nA

1975 toward reducing some of these constraints, there was. 1nsuff1cient
assurance to coal producers, consumers,'or 1nvestors to enc0urage the lOng-”

term investments nceded to meet the natlonal goal for coal.

109. The Bureau of Mines forecast range of coal” demand in the United
~States for 2000 is 1.2 billion to 3.5 billion tons. The probable. domest1c -
demand level 1s 1.56 billion tons - To attain this demand level, the

average annual growth rate between 1973 and 2000 must - average 3. 9 percent
Reaching the goal established earlier of doubling the 1973.74 production -
level of approximate]y 600 million‘tons by the end ofvl985‘no’longer-

appears likely. The supply and demand limitations:affecting'coal (including_-
anthracite) are reflectedjin the revised Bureau of Mines prOjection'ofA
1923 million tons ‘of domesticbdemand 75 million tons of exports, and a o

production level of 998 million tons by 1985

110. As shown in table F-20, the Unitcd States’ produced 487 0 mi]lion

tons in 1964, representing about l7 percent of world production of

2, 821 4 nillion tons. United States production as a percentage of world
production remained fairly_constant over a time period between 1964»and »i
1974:with United States'producing'603.4 million fohs in l974 repreSenting’
about 19 percent of the world production of 3,243.6.milliondtons.'_United
States coal exports between this same time frame increased‘from 48.0
million tons in 1964 to 59.9 million tons.in 1974, representing 10 percent
of United States productlon ’ ' |
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'TABLE PF-20

nous coal and lignite supply-demand relationships, 1964--74
hwon shon tony

1904 15965 1966 1967 19CH 1969 1670 1971 1972 1873 1974

Wor'g rune production . . . -
United SIB10S ..ovnneiicieieeeiinienan s -... 4870 5121 5339 8529 6452 L6065 €029 5522 6954 $91.7 6034
Restefworld ... o ool .. 23348 22550 23058 22443 23444 24104 24694 25582 29646 32385 26042
L e RB21S 2E571 26937 ZTHGP 20340 29709 36353 21104 5 1000 37345 32436

" Corponenis of US supply

FEE CTELR R LAY F3 L 3 DT R R R G35 MG RO 0 R BT VI8 501 S 1 O YN D I ER EX ST L1100 MU DS A 0L ST R RIS AL S KD AR AT AR WA

£339

Domeste nuangs ......o.oooiaoo.. .. .. 4870 6121 5526 . 6152 5605 603.0 §52.2 6954 591.7 €03.¢
imports e 3 2 2 2 2 R N | 1 2.9
fnJustry s1ocks, Jan. ¥ oL L ..iaa... .. - 730 779 797 68 004 8.5 820 97 81.) 175 1030
Tolal US supPy oooiiiiiiiiannniennn... . £60.3 590.2 6138 6296 6408 648.1 €350 6460 6867 709.3 700.5
Distibuton of US supdly : : : :
Industry siocks; Dec. 3V Lo, 780 %7 76.8 5.4 87% 620 637 912 1174 103.0 966
Expens ..., .. 4£0 L2 433 495 06 56 2 710 S£6 56 0 529 599
Oemang .._........... 4314 458 2 €86.3 480 4 4988 607 5170 4949 5168 556 0 652.7
 Losses end unaccounted for ... ...... 33 1.9 1.4 43. .39 26 33 33 -35 -26 -7
US. cemand patiern R LR D e S AR R LY . 82 P R T 7 T S YT B VY T P LY R T S R £ Y D 6 G 5

Househcid and cemmereal ... . ........ 196 190 200 17.4 152 1227 129 11.4 ‘8.7 8.2 es
CElectns utbies L., ... ... 230 2:27 264 2 ans 2837 J68 5 5205 3763 86 3869 350.1
Food products .. . 90 93 9.7 e0 -3 7.8 ¢ 62 758 54 51
Pager produets .. ... . 165 160 187 156 ° 149 13¢ 132 108 102 - 95 94
Pamary metal industnes - 1616 1060 1080 1042 933 1041 1069 38 807 1054 €5
Nommetanhc prodits | L. . 26 129 13.2 123 13.0 1.9 1.5 9% 96 €3 8.1
Transportaton ... I 3 7 6 5 4 J 3 2 2 2 A
Cremicals H 239 248 . 232 215 197 181 156 1468 137 13.1
Oher .. ............ ceremerenns 259 . 267 28.3 26t 313 287 258 211 18.5 18.5 221
Total US. detmand  .....cooeeneenan..... .. 4310 4592 4863 f\:‘o 4. i 458 3 €073 570 4949 516 6 5560 5527

* Piotmmary.

Source: Bureau of Mipes - U. S. Department of Interior
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i“llllw The major countries that import coal from the: United Qtates,

. excluding (anada. are: Brazil Belgium-Luxembourg. France, Ttaly. _

: Netherlandq, United Kingdom. bpain, Sweden and Japun lapun was the
1arnest importer of .§. coal in 1976 thh 18.8 million tons or 44
percent of the total U.S. exports excluding that which was shipped to
Canada. Tdble F-21 shows a vomplete d19tribution of u. S coal exports
for a 10~year period between 1967 and 1976.

112., The diagram below, Figure r-5, gives a distribution -
of the uses of U.S. coal" production for year 1950 and 1975 projected to ”
1985. Experts accounted for 25 million tons or 5 percent oi the total
U.s. production in 1950. - By 1975‘ exports eccounted for 66-'million tons
or 10 percent.' It is expected that exports will be 75 million tons or

7 percent of production by 1985.. The 1985 percentage of annual production~
is expected to remain approximately the same through 2000

" Figure F=5
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SOURCE: .Bureau of Mines - U.S. Department of Interior
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_UNITED STATES EXPOR

‘TABLE F-é]

: . »
TS- OF - BITUM o
: INOUS COAL. BY CONTINENTAL GROUPS
~ AND COUNTRIES. TATT
o TRIES. OF DESTI'AT'ON, 1967-76%
’ . {Shore tona) ) o
Country of destinsticn 1967 1963 1969 1970 197° 1972 1973 1974 1978 1976 /
Rorth and Centrel Amsrica:
Caneda.cievnennencsaenesds[13,307,986 | 16,748,201 | 16,707,801 18,673,378 | 1¥ e o631 1 18,161,384 | 16,231,170 | 13,705,791 | 16,735,211 | 16,497,271
Costa Rica......os - 299 - - 143 n 139 a|. (] 32
Dominican Republic.. . - 114 - 189 67 9% » 165 18 10
. - - 114 - - - 420° 40 - 139
. 643 r i - - - - - - - -
. 75 63 : 89 100 42 - - - - s1
. 54 366 nz . 308 208 97 128 - - s
. ~ - - - - 19 76 1) (1] (1
. 61,648 741016 115,790 172,668 284,608 466,350 303,399 410,364 927,142 230,536
Miquelon and St. Plerre... 6,334 24728 3,207 2,276 1,674 - 1,466 - - -
| T 442 18?7 |- 123 - 69 $2 - - - 410
Trinidad and Tobago. . 52 - - - » 630 - - - -
Othele.aeecenaiocnss . 412 196 450 161 &4 - - - - -
15,378,166 | 16,826,140 ! 16,907,751 18.869;07‘ 17,851,524 | 18,628,816 16,538,A32 14,116,616 | 17,162,429 | 16,748,522
South America: K
Argeatinas. 590,348 441,319 476,850 595,590 $39,592 393,402 171,705 630,056 930,219 526,187
Brazil.. 1,734,561 1,786,823 1,842,864 2,020,461 1,868,696 1,916,624 1,644,696 1,292,296 7,006,516 | 2,241,376
193,141 . 306,242 518,725 275,419 206,996 239,729 194,310 312,334 288,126 145,204
- e S 20,297 - - - - M . -
- 39 167 3,123 5,18 67,627 22,401 84,760 4,72 2
43,306 23,888 9,823 25,5719 31,266 32,098 21,081 1,293 - -
421 403 4 57 126 691 306 100 204 3
Other .. cennraneurcocaseas 298 101 - - - 306 35 L) - -
2,362,017 2,569,095 2.869,026 1 2,920,429 2,672,394 2,650,547 2,654,634 2,350,811 3,273,566 | 2,912,893
EBurvpe:

European Economic Coumunity: . .
Belgi:m-luxembourg 2/.....1 1,422,246 1,052/,536 943,113 1,881,426 765,222 1,143,990 1,208,509 1,108,814 627,620} 2,201,630
Penmark......... . - d : - - ' - - . - - - 3,405
France..ceneessnens ..} 2,130,969 | 1,459,544 | 2,253,055 | 3,165,508 | 3,105,814 | 1,575,368 | 1,865,899 | 2,510,001 | 3,583,153 3,426,631
Fed. Rep. of Cermsay 2/...}| 4,693,782 | 3,784},602 3,451,495 5,022,481 2,911,468 2,398,801 1,632,474 1,484,002 1,959,28% 993,397 .
Ireland (Rep. of).. . 267,236 168‘,201 . 83,498 69,166 . 16,788 21,665 - - - -
Italy.... 5,818,516 | 4,253,676 | 3,679,242 | 4,205,213 | 2,686,321 | 3,672,%7 | 3,294,040 | 23,903,067 { 6,492,937 [ 4,210,931
Netherlands 2 2,227,488 1.490“,630 1,622,020 2,111,943 1,624,795 2,288,799 1,780,406 . 2,545,001 2,093,246 | 3,490,284
Untred Kingdom......... .t - ‘- . - © 1,701 1,669,181 2,381,031 940,782 1,404,990 1,888,482 842,968

Total EEC...coceuvnanass 16,556,237 12.209i.187 12,032,473 ; 16,637,438 12,773,589 | 13,482,163 | 10,718,170 | 12,955,877 14,674,573 | 15,200,446
Austrideeesioeunane . - - 65,253 - - - - - -
Gerzan Democratic Rep 77,345 86,766 395,630 76,680 19,279 - - - -
Greece.....ocveneee - - - 65,547 - - 32,499 40,767 119,209 466,798
Norvay..... 245,874 248,342 192,380 81,2%5 167,056 126,288 145,213 80,500 123,531
Portugal. 85,897 15,568 - 11,309 306,643 355,196 333,818 245,666 287,903
Resania. - 71,894 70,210 - - 291,809 163,402 342,562 211,250
Spain... 1,011,928 - 1,824,760 3,153,064 2,556,409 2,139,033 2,213,580 2,016,561 2,691,035 | 2,513,320
Swelen... 813,261 667,641 763,534 617,932 424,828 142,284 199,627 763,634 815,817
Switzerlaod 38,669 . - - 31,803 - - - 7,10 14,330
Yugoslavia 532,094 . 635‘.894 © 140,706 224,915 185,558 141,538 120,024 - 21,052 183,91
[+13, 17 SN - 'i- . - - - - - - 416 -

19,261,305 IS.LOZI,“I 15,088,151 | 21,502,424 16,402,683 | 16,678,340 | 14,251,848 | 15,895,086 | 13,971,492 | 19,785,826
Asia:
Hong Kolgeaeecnniaasvanauns - r - 10,163 - - - - - -
Israel.. . - 16,819 291 - - - - 11,423 20 -
Japan.......a. 12,215,388 | 15,822,460 | 21,366,795 [ 27,636,495 | 19,705,354 | 18,037,699 | 19,190,305 | 27,344,291 | 25,422,798 | 18,802,987
RXorea (Rep. of). cere . 4,878 - - C - R T - - © 190,570 T 245,564 319,313 467,909
Fhilipploes.. - 139 .- 109 163 1,223 261 - 23 20
Turkey..... - = - 1,798 - - - - 201,008 219,384
OEREE i eeecaanasansananane - [ 1,070 26 824 59 - a1 40 -
12,220,266 15,839,484 21,368,156 27,648,590 { 19,206,341 18,038,981 { 19,381,12 | 27,603,489 | 25,943,302 { 13,510,350
Coeanta:
Australfa..c.ooooavenennan - * - 22,7152 44 - 43,709 19 - -
New Zesland - 3 802 192 - - - - - -
(514,71 S - - - - - kM) - - - -
- 802 22,984 4 n 41,709 19 - -
Africa: -
237 1 - - - - - - - 217,840 321,796
6,064 - - - - - - - - -
- 100 - 97 - - 20 - - 126,172
6,064 ' 100 - 97 - - 24) 5 217,840 447,968
Tatal expoTEB..ieeesesses.... [48,527,878 | 50,637{260 |'56,233,880 | 70,943,558 | 56,632,966 | 55,996,721 | 52,870,402 | 59,526,088 65,668,629 | 59,405,509

*Boes not include shipments to
1/ Preliminary flgures.

2/ 6hipments ss {udicated tn vassel man{feats upor

U.S. military forcen.

Conpiled by the International Conl Staff, Bureau of Mines.
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113, One of ‘the difficulties'Drs. Rimberger and Wettig point out in. their B
study of the world coking coal market until i985 is the lack of a definition

of coking coal. Good quality coke is produced in different countries from::f'u.'
coals with a wide range of coking characteristics and mineral impurities._tpﬁ
This means that, for the most part, there are coala which are used for coking
that would, by themselves yield a coke with low ash and" mineral 1mpurit1es
but it would only be a lower quallty coke. The other extreme 1s that’
certain coals could yield an outstandin_ coke which would” be useleSS< ’
- because of the high content of impurities. -In the Federal Republic of
Germany (FRG), coking coal is usually considered to be low 1n ash and

sulphur with 21-27 percent volatile matter. In some’ countries, low- :
sulphur coking coal is being burned in power generatlng stations to
'minimize the cost of cleaning emissions. The coals which today are. termed
‘coking coals in a narrow sense, that is, coals from which a usable coke -

may be produced, account for less. than 50 .percent’ of ‘total.- coking coal '
demand. The blending of low-volatile coal with good cok1ng propertles and
high-volatile coal with poor coking properties to. produce a usable coke

is not uncommca, -but the proper ratios must -be used not:. only to produce

a usable coke but also to prevent damage to the coke oven walls

114. Other difficulties in the analy31s of the world c0k1ng coal market

are the limited economically m1nable worldw1de reserves of coking coal,

the posslbilitles of short-term production disruptions,'and transportation
tie-ups and dlsruptions between the produc1ng and consuming areas ‘The
dependence of the steel industry. on coking coal, or rather good quallty

coke, has caused the industry to take steps to prevent the posslble short— .
fall in supply. These measures include regulated long term supply

contracts and participation in domestic and foreign coal mining. -

115. Coking coal productlon in 1975 was about 27 percent of the total
world output of 2,350 milli-n metric tons or between 620 630 million
metric tons. Three countries, the u. S.5.R., the United States, and the

FRG, accounted for almost two- thirds of total coking coal productlon
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Together with Polar

80 pércent of wor 1d

\d , Australia,.aﬁd the People's Republic of China (PRC),

cokihg coal production is accounted for with the

remaining ‘20 ﬁercént coming from a number of nations. Between 1960 and

1975, world coal (4
29 percent while CC
116. Future produg
but father by the i
new.productioh capad
‘additional world cd

"million tohs while

be 160 million tons.

The pattern of the

the future. Austr

principal'expofter

'USfCanada'trade and
for EconcmicﬁAssist
is expected to incr

‘tons in. 1985, with

‘ 117;j'The internatf
'wiﬁh_cokiﬁg coal tr
where‘it is used.,
-are to-aséuré a gi&
: required. In addit
.A.éndﬂunlpading cause
- .amount of coké'bree
_miilion,;ons. Of -t
about_oné-third and
percent was interha
‘trade in 1974 was 1
Total coke trade in

12,.5-13 million ton

]

and South America s

nthracite and bituminqhs) production increased by

king coal production increaéed only by 22-23 percent.

tion of coking coal will not be determined by demand
nvestments of the mining entérprisés in existing and
city. The authors estimate that, in 1985, the

king cqél demand Qvér that of téday will be 260
known, planned‘additional productive capacity will
This indicates a. shortfall of 100 million tons,
worid coking coal trade is not expected to change in
lia, the United States, and Poland should be the
‘and weétéfn’Europe, inbluding_Scandanavia, Japan,
houldvremain the'prinqipal importers. - Exéluding

‘the European Ecbnomic Communityv(EEC):and Counril .
ancei(CEMA) ihternai_trades, Qorldvcoking.coal trade
eésebfréh the cufrent 85 million tons to 160 million

100 million tons. being high quality coal.

onal trade in coke is rather insignificant, compared
ade. - In‘genefal, the.rule is that coke is produced
The reasons for this are economic and technical and

en plant a15upply of coke of the quality and quant ity
ion, ﬁhe handling of coké‘dufing loading, transport,

s degradation, reducing the size and‘increasinu the
ze. In 1974, world coke trade amounted to about 30
his-total, internal trade‘in the EEC accounted for
total EEC‘trade about one-half. An aﬁditional 25
L CEMA trade. Actual international (éxternai) coke
L million tons or about 40 pefcent of the total,

11985 is expected to be about 32 million tons with

5

being involved in international trade.
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©118. Between 1963 and 1974, the use of coking coal rose on the average

?.5 percent per year from 473 million tons to about 62@ million tons.

0f the tntals. a constant 80 percent has been'used for the production

of blast furna(e coke and the remaining 20 percent 1is used by gas works,
electricity- generating statiOns, and other consumers. The_amount of

coal charged into coke ovens increased between 1963 and 1974 by 90 million
tons from 380 million tons to_470 million tons, aniaverage yeariy increéseA
ofFZ.O percent. The use of coking coal by othertconsumers increased by

a yearly average of 4.3 nercent or from 94 million tons in 1963 to 150
million tons in 1974. 1In the nine member countries of the EEC, the use .
of coking coal for the production of coke dropped_frdm'lso'million tons

in 1963 to 91 million tons‘in 1974, a’decrease of about 40 percent. in
comparison, the production of coking coal in the EEC drOpped from 218
million tons in 1963 to 96 million tons in 1974, a decrease of 57 percent.
Total world coke prQQUttion in 1975 was 362 million tons,ian»increase of

28 percent or a yearly average increase of'ZtI‘percent over the 282 million

tons prcduced in 1963.

1i9. In the period to 1985, the iron and steel industry, energy generation;
households, and other small consumers will still be the principal consumers =
of coals which conld'be used for coking. "It is unlikely that gas works,

the chemical induetty, cr the:non~ferrous metal industry will be using:
appreciable amount'of coking coal fer coke. Households and other-tredi-
tional small consumers of coke;in'Europe are enpected to account for a
demand for 25 million tons of coke (or 35 million_tons‘of coking coal) by
1985. The demand by electric power quﬂts for coking coal (coal which

could be nsed in coking) will be cof importance only in the FRG, the U.S.,
and the United Kingdom, The authors estimute these needs in 1985 to be

30 million tons in the'FRG, 260 million tons in the u. S., and 290 million |
tons:in the United Kingdom. '
120.. World crudel;ieei production-is expected to renchbi,023 million
metric tons by 1985, an increase.over 1974'of 315 million tous or a

yearly average‘of 2.4 percent (average"yearly increase between 1963-1974 - - .
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'place . resources. Hard:

~using the same criteria

_ bresent shippers, the ‘an

was 5.6 percent). The
will'require,_on a worl
the coke needed_for‘sir
this totalvwili-require

or 150 million tons mory

121. Taklng all factor
.w1de demand for coklng
-thirds of which w111 ‘be
fuel e1ectr1c power pla
be prov1ded by three or
prov1ded increases 1n P

a’ 100—m1111on ton short

122. qIn:1974;jthe'Worl

estimated world resourc

or-ﬁhrounv cOalf“fThese
are not aVaiiabie separ
and?broWn coaifanduiign
shown in'tabiebFLZZ;ht
were estimated.at’ié;SQ

approximateiy;31 percen

comparable.

production of one metric“ton of pig iron in 1985
dwide average, 530-535 kg of coke, which includes
tering. Considering a 70 percent coke yield,
ahoutr570 million tons of coking coal in 1985,

e than in 1974. '

s 1nto con51deratlon the authors predict a world-
lcoal in 1985 of 880 m11110n metric tons, two—
used- for coke productlon w1th the rest used to
nts. Imports to cover domestic shortfalls will
‘four  countries, principally the United States,
roductive capacity can prevent. the possibility of

age.

d Energy Conference and the U.s. Geological Survey
es of hard coal at nearly 80 percent of all in-
coal 1nc1udes all coals of higher rank than 11gn1te
re50urces, 1nc1ud1ng anthracite (amounts of which
ately), are est1mated at 9, 933 million short ‘tons,

ite are estimated at 2 666 billion short tons. As

D

he total in-place resources of all ranks of coal
9 billion short tons. .The United,States'has

t -of world coal resources. However, it should be

‘noted that the several,nationslthatAreport_coaL resources do not do so

,-therefore, these values are not directly

123‘& Coallexports,through the. Port of Mobile during 1974 and 1975 represented*

4 and_S‘percent of total

increaseigenerated-by the

increase to about 14, 3m

U S. exports, respectlvely. ‘With the expected
e Tennessee Tombigbee Waterway and new contracts from
nual volume of coal exports through Mobile. should

illion tons by 1985 ThlS represents about 19 percent.

of the total ‘expected . U S. exports of 75.0 million tons as shown 1in Figure

F-5. and Table F-19,
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TABLE F-22

- COAL RESERVES IN THE UNITED STATES

COAL RESERVES IN THE UNITED STATES BY

GEOGRAPHIC AREA AND TYPE OF MINING

Total world bituminous coal and lignite

resources ¥

" (Milhon short tons)
' Resenves ~ Other: Total
3 " North Amerca T B i C
u . United SIS .o _.uuoeoaeeooeenns 1436.700 - 3.531.600 "3.968.300
R WEST Cand0a ccinceesocniaanaiaene 600 118,400 120000
é | 103 I T UL 437300 3651000  4.088.300
E {08588 EAST 2318 South America. ) =
.18 1220 Brazl - .leienenletenaaas 200 3,400 3,600
BlU.1B 33 Fivis. Chile ... - 300 4,000 4,300
- " Colombia 350 6,550 5.900
B froms 22048 . Othér 0 21800 - 22500
0.455 L - _
2 Bluite BTung Total 1750 34,550, 36300
Rt . Europe- C N -
H 169 . Germany, East. ..._.... 800 32200 33,100
o Germany, West _. 8.000 308,400 - 316.400
U 234 France .ccoceo-.. - 50 1550 1,600
N 3 " Nethertands  _....... 160 3.940 4,100
0 SPan . oiieeaeo-es 80 3.820 3,900
203 United Kingdom . ._._... 6.000 173,500 179,500
USSR 1o w0y 5946200 6200200
(FIGURES IN BILLIONS OF TONS) oA oy sazs . eazas
T Buttau o0 minis o7 ‘ :
Ub urastiminr of mithor TOW e cnnnmeennleean 380190 6591635 6971826
Figure 1.—U.S. coal reserves. classitied according to Alrica: - ) 5400 : ‘8960
aphic . inii South AIHEA .o eaeieeaaanens S00 45.4 a8,
.gcngrdphlc area and type of mining. ) % 15858 15389
Table 2.—Summary of demonstrated coal reserve base 35%0 61359 - 64839
of the United States * Asia: o > —— _
) {Bilion short 1ons) China..Peopie's Repubhc of  .__... 60,000 1.042.300 - 1.102.300
Incha 2,000 . 2& g;m
. Under Surtace Estimated to- Otner
. ground a1 heat - — -
- minng  MnNg eat TOtal  oeoooeeeeeneararanan s 62600 1.154,686 1.217.285
teserve  e3emve valve, {quad- ] : e
Rank .f coal base Totat rikon Biu Océania. ’ co
: i AUSUBLA «.ooennemnecasanaaanns 3000 215900 . 218,900
BIUMINOUS .....comnmnnamsnmannnans 192 a1 233 6100 New 2€aland ...l o.oioceioaonen a0 1160 - 1,200
" Sybbuminous 01 - 68 169 2,800 ) . ) - p
s Lighite ... 0 2 28 .. 400 R T A oo 3040 - 217060 220100
‘Anthracite . ? " ? 200 B S .
—_— — e e WONd total _...ou oo eiiaeenen 888,410 11.710.290 12,598,700
DATEER (17 U 300 137 437 9.500 - :
Vincludes. anthracite. ) :
? Loss than Yp unit 2 Domonsirated reserve base (Jan. 1, 1974).
SOURCE: Bureau of Mines - U.S. Department of Interior
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124.. Thé Bureau of Min
excluding the U.S., wil
»2000. This,represéhts

reépecfiﬁely. The annu

percent during this}éer

125,

1nstances based on hist

World~-wide demand

'and‘expdrt of coal in t
From 1954 through 1975

-~ of U.S{ industry each y
period 1964 through 197
which tends to show thé
in the Uhitéd States.

126." It has been aséum
world-wide production i
- through 1974, U.S}»exbo

of worldfproduétion. T

es forecasts thequrld-wide demand for coal, .

1 range from 3.5 to 4,5 billion tbns by the year

an average annual gfowth rate of 0.9 to 1.9 percent,
alﬂgrowth rate at the probable demand rate is 1.2
iod.

for coal should equal wérld—wide<production in most
orical tonnages associlated with production, demand,
he'Unifed_Statés, one of the world's largest prodﬁcers.
the U,S. produéed a surplus of coal above the demand
ear. Accumulated exports from the G.S. during the

5 exceeded surplus production by about 10 percent

t prqdﬁction is about equal to total demand at least

ed that wbrld—wide demand for.coal will be equal to
n the future. During'the l1-year period from 1964
tts have consistently ranged from 1.7 to 1.9 percent

herefore, it has been assumed that if world-wide

demand of coal increase

year 2000, then, U.S. exports of coal will grow, accordingly.

s at an average annual rate of 1.2 percent to the

Coal -exports

from Mobile have béen assumed to remain constant from 20060 through 2044 since

. no support can be locat

127. Increase:factors

appIicaBle to varying b

ed for growth during thece later years.

developed from the 1.2 percent annual growth rate

ase years (1975-1986) are shown in table F-23.

1 Exports.to Jépan; Records for 1975-78 indicate

128. .Projeétion.Of»Cba
.that an avefagé of 60 p
to Japan. An adjustmen
 gives-an adjusted figur
market areas was done o

for'alldcating coal exp

ercent of coal exports through Mobile were shipped

t to reflect some shippers sending 100% to Japan

e of 67 peccent. The allocation of coal expdrts by
n a shipper-by-shipper basis. Usinguthis'criteria

otts, a total tonnage base on coal sﬁipped to Japan
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ABLE F-23 -

Project indides'apﬁiicable_to coal exports through Mobile
based on an average arrual growth rate of 1.2 percent™.

2L-d
¢ XT1puaddy

Year ' SR . Growth Factors

1975 10000 - - o - - B
1976 . 1.012  © 1.000 - - - - -
1977 - 1.024 1.012 1.000 - - -
1978 - . 1.03  1.024  1.012 1.000 T
1979 . 1.049  1.036  1.024 1012 . 1.000 0 - . oo
1981 - 1.074°  1.061 - . 1.049 - 1.036 1.024 000 -
1986  1.140  1.127 . 1.1i3  1.100  1.087 061 -1.000
1995 1.269 1.254 1.240 1.225 - 1.210 182 1.113
20002 1.347 1331 1.316 1.300  1.285 256 - 1.182°
12010 1.347 1.331 1.316 - 1.300 1.285 256 . 1.182
2020 1.347  1.331  1.316 ~  1.300 1.285 .25 . 1.182.
2030 1.347 1331 1.316 1.300  1.285 254 1.182°
2025 . 1.37 . 1.331 1.316 - 1.300 . 1.285 254 1.182
2044 C o 1.347 0 1.331 . 1.316 1.300 ©  1.285 . 1.25% 1.182

P I N

lFactors,tQ-be used in making a composite tonnage for each of the four destination groups.

2La._test year of groﬁth.
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N e

: gfowth, the 1976 volume

e

for 1976 was 1,881,00

tov1986. Where a shi
due to firm contracts
a base for projécting
would ship via the Te
they will begin shipp
projecting to 1986.

percent was used to P
the above pfocedufe f
would be 9,714,000 to
the growth factors.

base, the 1.2 percent

to this tonnage givin

0| tons. Whure the shipper did not indicate future
> for each shipp¢ r was used as a base for projecting
ppef'isbcurrently 4tporting coal and'gave a growth
’ tonnagé for the first year of contract was used as

to 1986.

‘When a new shipper, including those that
nLessee—Tombigbee Waterway, indicate the first year
ing, tonnage for this year was used as a base for

Al growth factor based on anvannual growth rate of 1.2
roject the varying base tonnages to 1986. By using
or projection, the 1986'tonnagevdestined to Japan
ns. The unadjusted tonnage was used in establishing
dith the 1986 volume of 9,714,000 tons being a new
annual growth rate or a factor of 1.182 was applied

g an annual volume of 11,478,000 tons, beginning in the

year 2000 and remaining constant during the project life until the year

2044. The resulting

indices of growth on

129. Projections of

increase factors are shown in table F-24. These

coal exports to Japan are designated as Index E.

that an average of 22

shipped to the area djsigﬁated as Italy.

annual volume of indi

‘to Japan, the annual

The 1976 volume for ea

where shippers are cur

future growth. Where
first year of contrac
year they will begin

All base volumes were

Ooal Exports to Italy. Records for 1975-1978 indicate

percent of the coal exports through Mobile were

By applying the 22 percent to the
idual shippers, other ﬁhan those who ship exClusiveiy
oluﬁe shipped to Italy in 1976 was 664,000 tons.

ch shipper was uééd as a base for projection to 1986,
rently using the port and did pot indicate their
shippers gave a growth due to firm.contracts, the

t was used as a.base. When new shippers indicate the
shipping through Mobile, this vear was used as a base.

increased at an annual rate of 1.2 percent to develop

a new base in 1986. The year 1986 was selected as 2 new base because, by

this time, all known

Waterway. The annual

contracts will be in force and new shippers will have

'begun shipping, including thoSe that will ship via the Tennessee-Tombigbee

volume of coal exports to Italy for the year 1986 will
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. be 3,211,000 tons. By using an annual growth rate of"1'2 percent"abplied'h.
to the 1986 volume, with the growth rate 1eveling off by the year 2000, thc .
annual volume in 2000 will be 3,795,000 tons. and wilI remain constant there—

after until 2044, the last year of the proJect life.

130. Increase factors developed from' the above'projection:procedufe_are'f

shown in table F-25 and designated as Index F.

TABLE F-24 .
PROJECTION FACTORS FOR COAL EXPORTS DESTINED TO JAPAN o

INDEX E

" Composite of annual

Year ' - tonnage destined to- Japan = t-.VCRatioftoi:."
' ‘ (thousand short tons) L -'_1986
1986 BRI 9,714,000 - 1.000
1995 2 . » 10,819,000 . o Ll4
2000 - 11,478,000 -~ . - 1.182
2010 | 11,478,000 - 0 1.182
2020 - 11,478,000 - 1.182
2030 R 11,478,000 . 1.182 |
2044 11,478,000 ‘_, SR '_1;182_ N

lUnadjusted tonnage, which includes tonnage that will contlnue to move
through the Pauama Canal with project improvements at Moblle.

'2First year of project life.
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PROJECTION ¥

- TABLE. F-25

ACTORS FOR COAL EXPORTS DESTINED TO ITALY

INDEX F

Composite of annual o
- Ratio to

- Year . . tonnage. destined to Italy
' ‘ (Thousand short tons). - 1986
1986 3,211 o 1.000
1995 1 3,576 1.114
2000 3,795 1.182
- 2010 3,795 1.182
2020 3,795 1.182
2030 3,795 1.182
2035 3,795 1.182
2044 3,795 1.182

1Fj.rst year of project

131. Projectibn'of Co

life.-

al Exports to England/Europe. Initial-vear (1976)

‘tonnage_of-éoal alloca
" criteria used for pfoj
"the volume of coal»ekp
';or 1;070;000 tons. wi
- to 1,265,000 tons by t
beyond ‘this time, ther
g tHe=remaining project A
this cbmposite.of tonn

factors is designated

he year 2000.

ted to this area was 221,000 tons. By use of the same

ecting coal exports to Italy, as previously discussed,

orts tévthis area by 1986 will be 8 percent of total

th 'a 1.2 annual growth rate, this volume will increase
No-increase in tonnage is expected
efote,'the 1,265,000 tons will remain constant over
life. * The resulting increase factors developed from
age are shown in table ¥~26. : This index of growth

as Index_G. ' |
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. TABLE  F-26
3 _ PROJECTION FACTORS FOR COAL EXPORTS DESTINED TO ENPLAND/FUROPE
iy ‘ ' INDEX G '

‘Composite of annual tonnage

o ? Year ¢' - destined to England/Europe " Ratio to
PR ’ (Thousand short tons) ' 1986 -
1986 S . 1,070 . 1.000
foo199s 1 k 1,192 1.114
L .2000 _ . 1,265 1.182
. 2010 L | 1,265 1.182
2020 R o 1,265 - 1.182
2030 1,265 1.182
ie2035 L 1,265 1.182

L 2044 i 1,265 . 1.182

1First year of project life.

“’j.132,‘ Projection of Coal Exports to East Coast of South America 0nly<

% 5'3 percent of the total coal ‘exports. from Mobile will bé shipped to this area

.V'The initial ~-year (1976) tonnage, allocated to this area, was 99, 000 tons
- By applying the same method of projecting coal exports to Italy,'as previously
jdiscussed, the 99,000 tons‘will increase to 476,000 tons by 1986. With a

fl 2 annual growth ratP, this volume will increase to 562, 000 tons by the year
ﬂ';2000 No increase in tonnage is expected beyond this time, therefore, the
it'f 562, 000 tons will remain constant over the remaining progect life The

iﬂ‘ ‘resulting increase factors developed from this composite of tonnage are shown

1in table F- 27. This index of growth factors is designated as Index H.
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QlFirst_year of projecti
' SUMMARY OF PROSPECTIVE
T 133. 'Prospective‘Comme

‘tons. This tonnage was

- the tonnage that would’

PROJECTION

\/‘\eﬁ»\.\\;\

“TABLE F-27 ,
FACTORS FOR COAL EXPORTS DESTINED TO

 THE EAST. COAST OF SOUTH AMERICA

- INDEX H

Composite of annual tonnage

Year - | .'destined to the East Coast of South America Ratio to
. : - - -(Thousand short tons) ‘1986
1986 476 . 1.000
1995 1 s 114
2000 se2 o 1.82
2010 s62 . . . .. 1.182.
2020 562 R 1.182
2030 562 1182
2035 . . 562 o 1:182
2044 s62 - 1.182

Life.

AND ACCEPTED COMMERCE

rce; The annual volume of commodities that was

accepted as'prospective

of the'seleCted pian,'a

2044. - The annual volum

‘presented in table F-28|

134. ACcepted'C@mmerce

Small ships, that which

commerce for thlS project -in 1975 was 7.5 milllon
projected . to 1995 the f]rst year of economic . life
nd then extended over thé next 50 years ending in

e of prospective commerce for selected years is

‘'This traffic was- further screened to determine
)bviously be eliminated due . to the continued use of.

would continue ‘to be shipped through the Panama Canal

in relatively bmall ships, that eliminated because of 1imited depthq at

forelgn ports where traific.origlnates or terminates, and other restrictions

as previously discussed

in this.appendix. The: annual volume .of traffic
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TABLE F-28
PROSPECTIVE COMMERCE FOR SELECTED YEARS THROUGHOUT THE PROJECT LIFE (1995-2044)

Commodity 1975 1986 o995t 2000 2010 2020 2030 2035 2044
Iron ore . 4,781,000 5,264,000 5,857,000 6,263,000 7,291,000 8,400,000 9,596,000 10,475,000 10,475,000
Coal (Import) 371,000 -896,000 896,000 896,000 896,000 896,000 896,000 896,000 896,000
Coal (Export) . 2,367,000 14,471,000 16,117,000 17,100,000 - 17,100,000 17,100,000 17,100,000 17,100,000, 17,100,000
~TOTAL. o 7,519,000 20,631,000 22,870,000 24,259,000 25,287,000 26,396,000 27,592,000 28,471,000 28,471,000
Leirse year of project life.
S 4 B S S T . o . "‘/'




accepted for benefit analysis is 5.2 million tons in 1975 which will
"increase to 15.0 million tons by 1995 and, by the year 2044, the volume

will be 18.9 million tons. Detailed volume for each commodity accepted

as commerce, which would benefit from project modification, is shown in

VESSEL TRAFFIC

- table F-29. The differences in prospective and accepted traffic are

- explained in previous paragraphs of this appendix.

135. Vessel Trips. The total vessel frips on all types of vessels,

including deep-draft cargo ships, fishing vesséls, tows, and miscellaneous

boats, that called at Mobile during 1975, is presented in table F-30.'

Deep-dréft vessels with

"~ the total trips of 29,805.

drafts of 19 feet and above accounted for 1866 of

136. Tfend in Vessel Traffic. The total ﬁumber of vessels with drafts 19

to 1866 vessels ih.1975

‘feet and bver that called at the port decreased from 2488 vessels in 1966

while the vblume of commerce that moved ;hrouéh'the

port in deep-draft vessels increased from 14.4 million tons in 1966 to 16.7

million tons in 1975.

his indicates that an increase in the use of larger

vessels is”being exﬁeri>ncéd. ~During this time period, the number of

vessels_with drafts 36 f

1975, further éhowing a

eet and over increaséd from 359 in 1966 to 704 in

treﬁd in the increase in size of vessels calling

at the port. The number of vessels tabulated by draft when entering and/or

leaving the port during
table F-31.

the latest 10-year period of record is given in

137. Vessels carrying some of the major bulk commodities range in size

from 14,000 to 88,000 d

w.t. Records indicate these particular ships have

registered loaded drafts ranging from 23 feet for the 14,000 d.w.t. ship

to 43 feet for the.88,000 d.w.t. ship. These drafts do not reflect an average

draft for these size vessels in t} - world fleet. This indicates a need for

a deeper channel as the

limitation from chanhel

larger vessels are being light—loaded because of

depths at”Mobile. The figures do not reveal the
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] _
o B _ _ TABLE F-29 .
LR PROJECTED COMMERCE ACCEPTED FOR BENEFIT ANALYSIS FOR SELECTED YEARS THROUGHOUT THE PROJECT LIFE
bt : ' (1995-2044) :
Comodicy 1975 C 1986 199t 2000 2010 . 2020 . . 2030 2035 2084 e
Iron ore 3,411,000 3,756,000 4,178,000 4,468,000 5,202,000 5,993,000 6,846,000 7,474,000 7,474,000
Coal (Inbor;) " ... 371,000 896,000 896,000 - 896,000 ' 896,000 896,000 896,000 896,000 896,000 -
Coal (Export) . - . 1,458,000 8,934,000 9,950,000 10,558,000 10,558,000 10,558,000 10,558,000 10,558,000 10,558,000
TOTAL .. 5,240,000 13,586,000 - 15,024,000 15,922,000 16,656,000 17,447,000 18,300,000 18,928,000 18,928,000
lpirse year 6§ project life.
o
|
-



7 TABLE F-30
TUTAL IN}&‘OUND AND OUTBOUND TRIPS AND DRAFTS OF VESSELS CALLING AT MOBILE DURING YEAR 1975

/

s . .
HARBOR OR WATERWAY . ) i DIRECT1CN DIRECTION
- "Non-Sc¢lf Propelled ! ‘ | Non-Self Propalled
- Self—Propelled—Vessels— Vessels: g Self—Propelled Vessels L Vescelg :
DRAFT (FEET) P‘as::gger » : 'lozgo?t‘ . » - Pas:::ger ) . Tq:l:oat . .
E ' Dry Cargo | Tanker! Tugboat Dry Cargol| Tacker TOTAL| Dry Cargo} Tanker| Tugboat Dry Cargo| Tanker TOTAL
MOLILE HARBCR, AL . INBOUNT OUTBOUND -
4] - = = = - = 2 : ' 2
40 - - - -~ - 25 1 26 20 4 24
39 = w = - - = 9 2 11 17 13 30
38 - .- 14 6 20 18 18 36
37 - & - -~ - 1 4 20 13 3 16
3B - === = = 17 17 17 4 : 21
35 - w - = 32 3 5 1 12 ; 23
R 16 2 18 22 6 ! 28
33~ - ==~ - 30 2: 32 24 5 1 30
32— - 20 8 28 29 4 2
T 23 10 33 32 2 34
0------ 15 2 18 20 5 25
29 - -~ - == 22 22 17 5 22
3 SR 21 2 23 |. 42 4 46
27 - - - -~ - 34 1 35 38 3 41
26 - -~~~ 38 | 39 52 6 58
25 - = = -~ - 60 6 9 1 76 61 3 8 12 84
2% = - - - - a7 16 63 55 8 B 63
23 - - = - - - 75 12 87 57 2 - 59
22 = = = -~ - 56 16 72 70 7 2 79
> 2l - - - - = - 76 1. 87 69 4 4 77
o 20— --- 65 15 | 81 65 8 1 74
F o 16 = = = = = = 46 - 10 56 49 S 1 7 €2
8 a 18 and less~ - 337 32 3,579 7,858 2,195 14,001 336 11 3.557 7,857 2,177 12,938
[ . :
x " 'TOTAL 1,098 162 3,588 . 7,859 2,195 14,902 1,134 142 3,565 7,878 2,184 - 14,903
(%] . - ’
PURCE: Wwaterborne Commerce of the United States - Part 2 for Calendar Year 1975. : : . : . ¥z
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TABLE F-31

Tom IN30UND AND OUTBOUND TRIPS AND LCRAFTS OF VESSELS
WITH DRXAFTS 19 FEET AND OVER ON VESSELS THAT CALLED |
AT MOBILE FOR SELECTEZD YEARS - 1965-1975 -

praft . V . Nurber of Vessel Trips
' ' »1966 1967 1968 1963 1970 1971 1972 1973 1974 1975

41 feét #nd over - _. 0 0 .0_ -0 0 0 -0 0 .0 . 2
40 feet and over . - 20 9 8 9 .15 19 30 4 . 83 52
39 feet and over . 48 35 25 51 - 30 39 45 93 121 '_ © 93
38 feet and over 64 S& 48 68 45 58 67 150 183 149
37 fee:';nd over . 83 77 - ¢ = e . 86 108 122 222 250 i85 .
36 feet and over < 144 123 100 128 122 46 171 282 331 223
35 feet and over . 174 150 120  1s7 ' 156 196 212 337 414 - 281
34 feet and over - 213 . 182 150 193 . 215 242 261 408 470 327
33 feet and over. . 256 217 199 229 247 - 269 270 ' <52 . 522 ' 338
| 32 feet and over 311 282 252 293 286 34 306 . 5L o570 49
31 feet and over- 392 362 . 310 329 349 359 30 539 619 516
30 feet and over 471 415 . 389 0 376 410 406 407 599 . 676. 0 539
29 feet and over < 563 497 4G4 ° 426 . 4BL 452 459 . 649 - 729 . 603
|28 feet and over = 658" . 584 568 s 565 523526 715 791 - 672
- 27 feet and ovér . 757 . 674 - 689 630 “ 676 60L 614 - 812 . 860 748
' | " sso so0 80 727 775 692 731 . 931 g4 sas
57 0917 . 989 837 891 799 &7z 1102 1091 975"
099 1151 987 1063 922 1024 1255 . 1249 1101
1308 132 1157 1251 1086 1197 1446 . 1386 1247
o yse2 1636 1431 1513 1310 1405 1662 . 1575 “ 1306
1865 1864 - 1659 - 1717 © 1502 | 1604 . 18451707 . 1556 :
2203 2145 - 1962 2009 L1755 1802 - 2068 1866, 1710
477 2392 2207 2219 1918 1997 2218 1967 1820

" 26 feet and o&ef:v .
'ZS*féet;aﬁd ovéf‘_ %
24 feet and over 1VX
23jf€e;.énd'ove;.'

22 feet and oVef-
21 feet and over

20 fee:;and.ove:

19 feet and over:.




potential of larger vessels that are not used in the service on traffic
to Mobile due to the 40-foot channel restriction.  The characteristics of
vessels used in the transportation offmajor bdik cdmmddities shipped

_through Mobile in 1975 are shown in table F-32

138. Vessel Sizes. |A range in vessel sizes was used to'determine'

'.benefits for ‘each channel depth being analyzed The minimum size dry-
bulk carriers and taIkers is based on 'the minimum size of vessels presently
being used at’ the‘port of Mobile. The maximum size is based on the
largest vessel. that tah use a particular chanhei depth, light- -loaded by
5 feet with a bottom|clearance of 4 feet. The =xception to this is on
: commodities originat ng or destined to- countries where the routing via
. - the Panama Canal is ;horter These commodities: are coal to'lapan and ’
.iron'ore from Australia ~For these commodities, benefits were based on
" the difference in trinsportation cost of a fleet of vessels (15-56,000
d. w.t, dry ~bulk carrijers)’ that can use the 40~ foot channel “at Mobile
_routed via the Fanam: Canal, and the costs of a fleet of vessels that
: would go around the Cape of Cood Hope, using a minimum slze vessel of
61 000 d.w.t. A range in vessel sizes for dry-bulk carriers, based on
drafts at one—font xntervals for each channel depth considered is shown
in table F—33 ' '

1 139. :RéQEEEE' éomﬁ dities of.irdn'dre from Australia and coal to Japan
'atelpresently being %outed via the Panama Canal. However, ﬁith a channel

- depth at Mebile of 45 feet or preater, a portion of the volume of these

“ commodities will be routed via the Cape of Good Hope, South Africa. Table

" F-34 gives'the relative difference in miles when routed through the Canal
vequs'poutingdvia the Cape of Good Hope.. The distances shown in this
table‘are-thbse used in the report for determiniig transportatinn costs‘
"&ith"_and "without"|channel improvements at Mobile. Distances on
'comhodities not"subjécted to routing throﬁgh‘the canals will be‘the saue

for all channel depths at Mobile.
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TABLE F-32

EﬂﬁﬂACTRRT TICS OP VFSSFLS PRLQIV[‘Y (NL]IIC AF NOPILL (]97))

Crude 0il -{lankers)

D.W.T. -~ 16,000 to 54,000

Registered loaded draft - 30.0 to 43.0 feet
© Length - 5)2 to 751 fect

Width - 66 to 102 fcet :

Actual loaded draft - 32 to 40 cht

Iron Orc (ASD Tipple) (ny Bulk Carriers)

D.W.T. - 18,000 to 74,000

Registercd loaded draft ~ 30.0 to 43 O feet
Length - 541 to 01 feect

Width - 72 to 1C5 fecet

Actual loaded draft - 26 to 40 feet

Bauxite (ASD Tipple) (Dry Bulk Carriers)

D.W.T. ~ 14,000 to 52,000

Registered loadcd dLafL - 23 to 39 feet
Length - 509 to 978 feet

Width - 62 to 98 feect

Actual loaded draft - 25 to 38 feet

Coal (Import) (ASD Tipple) (Dry Bulk‘Carriets)

D.W.T. - 31,000 to 74,000

Registered loaded draft - 36 to 43 feet
Length - 643 to 719 feet

Width - 75 to 105 feet : .
Actual leaded draft - 34 to 40 feet

Iron Ore (ICI. Term.)'(Dry Bulk Carriers)

D.W.T. - 25,000 to 88,000

Registered loaded draft - 33 to 43 feet
-Length - 577 to 850 feet

Width - 72 to 128 fcet

“Actual loaded dlafL - 31 to 40 feet
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Grain (Dry'Bulk Cértiéfs)

D.W.T. - 11,000 to- 66,000

Registered loaded draft - 23 to 43 feet
Length - 440 to 768 fhet

Width - 62 to 105 feet |

~ Actual loaded draft -|25 to 40 feet

Coal exports (McDuffie) (Dry Bulk Carrieré).

D.W.T. - 19,000 to 80,000 g 4
- Registered loaded draft - 30 to 46 feet
Length - 528 to 837 feet ' ’
'Width - 69 to 105 feet = . .
"Actual loaded draft -|29 to 40 feet -

TABLE F=32 (Continued)

Appendix 5

~ F-85




TABLE F-33

Vessel sizes, by chamnel depths, used in determiulng bcnefits76n Ccal and Iren Ore, with

1
certain cxceptions,

Pry Rulk Carricrs (Foreipgn Flag)

55-Foot channcl

nnel

On coalte Japan.and Iron Ore from Ausfralin. benefits are based 'on costs for s vessel
fleet from 15-56,000 dwt which could go thru the Panama Canal versus the costs of a vesser-flect ranplud
Only benefits applicable to that toannage

from 51,000 dwt to maximum sfze for a particular depth.
" which would be shipped ar

Australia,

NOTE: The designated incremental increase in vessel sizes for each depth

of channel improvement is shown below the lines of demarcation ia

this tzble.
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40-fool channel 45 foot_channel 50-foct chdnncl 60-foot cha
Vessel sel . Vessel . Vessel . Vessel’ =
DWE raft DWT praft - - DWT Draft DWT - ) Draft. pWT Draft
15,000 29 15,000 29 15,000 - 29 15,000 . 29 15,000 29
17,000 30 17,000 30 17,000 30 17,000 © 30 17,000 30
20,000 31 20,000 31 20,000 n 20,000 31 20,000 31
"23,000 32 23,000 32 .23,000 32 23,000 2 23,000 32
26,000 33 26,000 33 26,000 . 33 26,000 - 33 26,000 33
29,000 34 29,000 34 29,000 LA 29,000 34 29,000 3%
32,000 35 32,000 35 32,000 35 " 32,000 © 35 32,000 35
36,000 36 36,000 36 36,000 36 36,000 .36 36,000 . 36
39,000 37 39,000 37 39,000 37 39,000 - 37. 39,000 = 37
43,000 38 43,000 38 43,000 38 43,000 38 43,000 38
47,000 33 47,000 39 47,000 39 47,000° 39 ‘47,000 39
52,000 40 52,000 40 52,000 40 52,000 40 52,000 . 40
56,000 41 56,000 41 56,000 41 56,000 41 © 56,000 a1
61,000 42 61,200 - 42 61,000 - &2 . 61,000 42
65,000 43 65,000 43 65,000 = 43 65,000 43
70,000 44 70,000 44 70,000 & 70,000 . 44
75,000 45 75,000 45 75,000 45 75,000 45
81,000 46 ©_81,000 46 81,000 46 81,000 - 46
86,000 - 47 - 86,000 4J 86,000 47.
92,000 48 "92,000 48 © 92,000 48
98,000 49 ° 98,000  49° 98,000 - 49
| 104,000 50 104,000 50 £ 104,000  50°
110,000 51 © - 110,000 51 110,000 51
- 11,000 52 117,000 52
123,000 53 123,000 . 53
130,000 54 . 130,000 54
137,000 . 55 137,000 55
144,000 - 56 144,000 ~ 56
‘ ' 151,000 57
159,600 58
| 166,000 59
174,000 - 60
182,000 6} .

Qund the cape of Good Hope was accepted on traffic fron or to Japan and



S _ TABLE F-34 , _
DISTANCE OP OCEAN MILES .(MAUTICAL) BEYVEEN PORTS OF ORICIN AND DESTINATION ON ACCESTED COMERCE
—. Via the Via the Via Cape
. . : . . Panama | . Svez - - of Direct
[ dicy: Origin o _ De_'g_gm-u_.on Canal - . Canal Good Hope __Rouzing
Iron Ore unloaded - Dampier, Australia - Mobile, AL I 10,861 ] 12,830 : u.bxz' : ’ /A
at "Tipple" . : ’ ’ .
: Porc Cartier, Quebre Mobile, AL i /A SR N/A__- n/A 2,600
Pofot Ubu, Srazil Fobile, AL ' " w/A LB - WA . 4,78
Iron Ore wnloaded Puerto Ordaz, Venz., - Xobile, AL . “RIA T N/A . N/A 2,160
at TCI Terminal : ‘ ] . o
. Porc Cartier, Qusbec Mobile, AL o . N/A- : R/A . N/A. ] 2,600
Victoria (Tubarac) Braztl Mobile, AL ‘ WA “K/A K/A: 6,784
Coal (Import) Richards Bey, So. Africa Mobile, AL .- ' MA . wA R/ 5,600
. . ] ’ R . . .
Coal (Export) Mobile, AL Japand. 9,300 ' 16,192 15,556 .77
Z Mobile, AL . zealy? A “wA - S 7T WA - 5.684
o Mobile, AL England/Buroped’ ‘ N/A XA . WA . 4,720
Mobile, AL E. Coast of So. l_au-.y WA N/A o ®/A 3,084

N/A ~ NOT APPLICASLE

1/Typical ports in Japan thet receive coal from Mobile are: Kobe, Ohita, Kimitsu, Tobdts, Pukuyama, Kashima, snd Yokchsma wvith Tabsts being the principsl pore.
2/Typical ports in Italy are: Cenors, Taranto, Venice, Salernmo with Taranto being :hoiprhctpd pore. _ -
3/Typical ports for England/Europe are: Oxelosund, Sveden; Rotterdsm, Neth.; Cerdiff and Port Talbert, Usles; vith Pert Taldert, Uales being the ptlnc_!}d.

pore.
" &/Typical port.for East Coast of So. Anerican s Rio de Janeiro, Braril.

S : ' . - : .
°|° - " SOURCE: QDistance Batween Ports - 1965, published by U. S. Naval Oceonographic Office, U. S. Mavy in document H.O. Publication Ho. 151.
~N3 ) ' B
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CHANNEL DEPTHS A':l‘;, -anmmi PO'RTS -

140. Qgggral The m.ximum depths at foreign ports vary widely and in
some cases are not we11 defined in publications that are readily available.
'These depths were obtained from several. sources which include shippers/
‘receivers, steamship agents and a widely used publication entitled, “"Port
Dues Charges and Accommodation: - 1977-78 Issue,’ published by George
Philip and Son Limited —.London,jEngland.' | ‘

141. Iron Ore. ‘Iron ore for U.S. Steel being imported through their
marine bulk handling plant at Mobile, originates at foreign ports where

they have invested interest, and the pattern of shipments are fairly stable
Sources of supply are: Puerto Ordaz, Venz., Port Cartier. Ouebec and
Tubarao, Brazil. The size of vessels used in the benefit analysis was

- restricted to drafts comparable to the: maximum depths - at the above ports o
of 45, 54, and 74 feet, respectively Although the depthq at Pucrto Ordaz,l
Venz. located on the dredged channel of Boca .Grande at the mouth of the

Orinoco River, fluctuates from a minimum depth of 32 feet to a maximum of

45 feet, benefits "for this. commerce are based on a channel deoth of 45 feet. L

These benefits are considered to be ccnservate since company officials state
Athat tonnage now being loaded at Puerto Ordaz is iron ore fines. "This type
'of ore is gradually being replaced with iron ore pellets, available at
ports which are a greater distance from Mobile They state, that, with a
deeper channel available at Mobile larger vessels would be used in hauling"

" iron ore. pellets from alternative SOurLes of supply, such as, Tubarao,
Brazil with a sailing depth of 66 feet plus rise of tide, which can
accommodate vessels up to 270 000 deadweight tons. The distance from
Puerto Ordaz to Mobile is 2160 nautical miles. The distance from Tubarao

is 4784 nautical miles. By use of Tubarao as alternative sonrce of supply
the unit savings would be increased from $0 80 N.T. to $2.21 N T. giving an
increase in average annual benefits of $4. 9 million. Consequently, benefits
zaccepted in this report on iron ore from Puerto Ordaz ‘ave considered to be
conservative. Sources of supply for iron ore imports for Jim Walters
Appendix_S
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142. Coal Imports.
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port is 62 feet and
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r-to year. Howeviv. the primary source of supply is

ort Cartier, Quebec; and Point Ubu, Brazil, with

se'ports of 51, 54, and 60 feet, respectlvely

Vessel

d to these.depth~ for the benefit analysis in this

-|{Coal imported through Mobile has originated from

5 in the past. However, the principals that are
nents of this coal state that all future coal will
hards Bay, South Africa. The harbor depth of this

the depths are being increased to 75 feet. No

restrictions are placed on the maximum size vessel that can. be used

in this service, bas

143.

can be any of the tw
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importer. Countries
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of South Amerlca. A
a prlnc1pa1 coal bro
Japan,~the major por
Ohita, Kimitsu, Taba
89, 62, 57, 56, and
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and Imports - 1975",

Coal E*PdrtSr.

>d on port depths at the foreign origin.-

The market areas for coal exports through Mobile
enty-eight countries iisted amoﬁg the world's

cant tonnages of coal, w1th Japan being the major
that receive coal exports from Mobile are divided

fined as Japan, Italy, England/Europe and East Coast

fcording to letters received from Ataka America, Inc.,

<er'that_coordinates coal supply with steel mills in
ts in Japan that received coal from Mobile are:

ta, Fukuyama, and Kashima with depths at piers of

b2 feet, fespectively. Data from the U.S. Bureau of
their annual report, "U.S. Waterborne General Exports

indicate additional Japanese ports that receive coal

from Mobile are: Katv

-depths at these ports are:

‘Because of the depth;

hau11ng coal from Mobile to Japanese ports would not be restrlcted

in the region designs

vasaki, Kobe; Yokohama, and Tokys. Channel

Chiba,
-39, 43, 60, 67, and- 30 feet, respectively.
at major Japanese ports, it is assumed that vessels

Ports
ted as "Italy" have harbor depths that range from

c
-+
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30 feet at Venice to 66'feet at Genoa. Other minor ports in this region__,ﬁ

are: Iskenderun, Turkey and Alexandria, Egypt The maJor Italian nort-s
receiving coal from Mobile is Taranto with a harbor depth of 50 feet
Vessels delivering coal to this.area will be restricted to a. 50 foot draft.

Principal ports that comprise the England, Europe region ‘are: Rotterdam,

Neth.; Newport, England; Oxelosund, Sweden, Cardiff and Port Talbot Wales.;ﬂ]'

The major port is Port Talbot, Wales w1th a maximum harbor depth of 80
feet. Consequently, no restrictlons are. placed on the max1mum size
vessels that will deliver coal from Mobile to. the- England/Europe reglon.
‘The fourth region designated as "East Coast of Gouth America 1s comprised'f
of the follow1ng prin(lpal ports Buenos A1res, Argentlna, Paranam,

Surinam; Vitoria. Brazil; and Rlo de Janeiro Brazil - The maJor port in- o

- this region is Rio de Janelro, Brazil w1th a max1mum depth in the anchor— o

age basin of 70 feet.' ‘No restrictions are assessed on benef1ts due toﬂlu

the size and draft of vessels hauling coal to this reglon.

144. For more detailed,information onfdepths at_foréign3poftg,Vféfefﬁtof-
table F-35. o o ‘ L

ALTERNATIVE MODES, VESSEL UTIL.I'ZATI‘ON._ RATES, AND UNIT COSTS

145. 'Evaluation of benef1ts for the. selected plan is based on transporta—:“
- tion savings that would accrue primarlly from iucreased 1oading of vessels'
fpresently using the project and from future utlllzation of larger, more
economical vessels. Net transportatlon sav1ngs are here1n defined as- the-j
difference between the transportation costs of the fleet of vessels wh1ch
would use the existing 40-foot channel and the fleets of vessels ‘that

could utilize the various considered depths, i.e., 45 50, 55 and 60 feet.
The vessels used in the cost analysis were world fleet vessels expected

to use Mobile Harbor.
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CHANNEL D

TABLE F-35 °

EPTH AVAILABLE AT

FOREIGN PORTS

Richards BRay, So.

DEPTH »
PORT (re) REMARKS
JIron Ore Tmportv for 1CIL lggg&pa] '
“TYuorto Ordaz, Venz. 45 Fluctuates with depth in river
Port Cartier, Quebec 54 Depths in channc{/
~ Tubharao, Brazil 14 -Depths at Piers =
Iron Ore Tnmortq for Aﬂn Tipplo '
Danpicr, Australia 51 Minimum depth at berth
Port Cartier, Quchece 54 At mean low tide
Point Ubu, Brazil. 60 Depths quoted by shipper

Coal Exports Thlnn,l Mrnuffig Coali Terminal . o
Ohita, Japan 89 bDenths at berth
Kimitsu, Japan 62 Depths at berth
Tobata, Japan 57 Depths at berth
Kukuyama, Japan’ 56 - . .
Kashima, Japan 52° -

Kawasaki, Japan 39 v - o i

Kobc, Japan 43 “Channel depths not well-defined

Yokohamn, Japan: 60 ‘ - ‘ :

Chiba, Japan 67 * Depths at Private berths

Tokyo, Japan 30 : - :

"Taranto, Italy 50 -

Cenoa, Italy 66 -

Savoniua, Italy - Port can accommoddate a 45,000 d.w.t. vessel
Venice, Iltaly = 30 - ‘

. Alexandria, Egypt 30 Tonnage to this port was eliminated
lskenderun, Turkey 30 - : :
Rotterdam; Neth. 77 -

Newport, England 35 Max depth depends on berth usced
Oxclosund, Swed¢n 42 -

- Cardiff, Wales 42 Max depth depends on berth used

Port Talbot, Wales - 80 . -
Rio de Janeiro, Brazil 70 - _Depths at anchorage - unloading by lighterage
Bucnos Afres, Argentina 28 - : )
Vitoria, Brazil 36 Depth at coal berch
Coal lmports’
Africa 62 Being dredged to 75 feet

e e oo som———

PorLl;ﬂﬂS"zh]Lﬂes and Aq
~Limited, London, Fngland

SOURCE:

‘1/ Can accommodate vessels up to 210, 000 dw.t.

<onwodation - 1977-78, publishod by George Philip and Son,
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146. Factors considered in the transportation cost computations were:

the d.w.t. range of vessels which would utilize the various channel
depths; the composition of. these vessel fleets based on.the number of

vessels in each size (d.w.t.) class and the total carrying.capability

in each class; "at sea" and "in port" hourly opéréting costs; distance '
of haul; vessel port time; vessel speed; registered vessel draft; type
vessel used per commodity and the utilization factor per vessel type.

All costs were adjusted to reflect the cost-per-ton.

147. The major components of the tfanSportatioﬁ cost computations are
described in the following paragraphs., Because of their size, peneral
cargo vessels would not benefit from the proposed project improvements

and, therefofe, were not included in the cost analysis.

148. Vessel Operating Costs. .All costs for dry-bulk carriers reflect

nnig costs for vessels operatingiunder foreign.flag_registry. Vessel
operating costs are in terms of costs-per-hour for the Opératioﬁ of the
vessel while at sea and while in.port. Hourly vessel operating costs
were obtained from_thé Of fice, Chief of Engineers (OCE). A,regressién
- analygis was used tc determine the cbsts fér‘those vessél sizes not
.sqpplied'by OCE. Costs-per-hour for dr§—bu1k carriers aré based on the
1 Januéry 1977 shipbuildiﬁg costs; however, OCE has authorized these _
price levels to remain in effec; through 1 October 1978. Consequently,

vessel costs in this feportureflect an effective date of 1 October 1978.

149. Table F-36 cpntainé the estimated aVérage.hourly operating costs
~and vessel characteristics for the size range of'dryhbhlk,carriers

gkpected to move iron ore and éoal-through Mobile Harbor.
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-mn.r. F- ~36
CEV’RAL CdARACTLRlSTICS AVD HOURLY OPERATIVC COSI DATA FOR OCEAN- GOINC DRY BULk CARRIERS EXPECTED TO TRANSPORT IRON ORE. AND.
' COAI THROUCH hOBILE HARBOR FOR ALL DEPTHS CONSIDERED

(borelkn Flag)

’ N w1 a2 Naximua " Imnersion .- Payload . Average _ Port Hourly Operatzng Costs
Ve?iel‘alze §c.w.., » - Length h ._‘Br?apfh. ~Registered. - Factor (short " Capacity” . - Speed . Time . 1978 Price LevelsZ
rdong F?9§ L (feet) © (reé~) Draft (feet) ‘tons per foot) " (short tons) . (knots) (hours) At Sea In Port
15,000 .~ R ¥3 R -1 I 29. SOl 16,128 : 15 101 .8 364 § 282
17,000 - - T 335 - 71 o300 e 514" - - 18,278 15- 101 378 o 292
20,060 . : 554 - - 7% - 31 - - 1,017 © 21,504 - - 15 - 102 i 401 . 309
23,600 - - 571 R b S 32 S 1,200 0 26,7300 15 ' 103 427 . 327
26,000 - 587 - . 807 . .33 oL 1,226 0 27,955 0 15. 106 . - 4SS : 345
029,000 . 602 B © 34 01,327 00 31,181 - 15 105 T ..483 ' 363
32,000 - : o 617: STl 85 035 - T 1,630 0 - - 34,406 15 106 - 509 379
36,000 635 88 36— —1553 33— 8—307———————————a§ - 167— 540 —399
39,000 648 %0 .- .. 37 - © 1,636 S 41,933 - } 15 ‘108 : 558 . 411
43,300 665 T 93. .. - 38 o 1,739 . 46,234 _ - 15 109 - 577 . , 424
- 47,000 621 96 S 39 1,842 < 50,534 15, U110 - 594 436
- 52,000 © 700 99 - ... 40- . . . 71,945 - 55,910 15 S 112 ~ 619 451
© 56,600 715 . 10 I3 - 2,048 T - 860,211 15 S 113 ] 645 465 .
61,000 S732 . HOLIA 42 2,151 . 65,587  ° 15 114 667 T 483
65,000 © 746 107 C43 2,254 69,988 _ 15 . 116. 700 . 495
70,000 762 - 109 T Aha 2,357 . 75,264 : 15 _ 117 L7721 - 507
175,000 773 112 T 45 2,460 - . 80,640 S 118 © 738 . 518
81,040 756 11 46 2,563 - - 87,091 . “15 . . 120 760 523
§6,J30 5il 118 47 2,866 . 92,467 15 122 783 549
52,050 $28 i2v 48 2,769 . 98,918 15 124 814 ' 572
$5,030 : £54 123 49. T 2,872 105,370 - 15 125 845 594
104,060 . " 860 126 50 . ) 2,975 111,821 15 127 873 614
115,000 . ©. 276 126 51 ' 3,078 118,272 o 15 129 898 631
117,006 : . B$3 i32 52 . 3,131 . 125,798 15 131 : 923 . 648
122,000 - 508 134 53 . 3,284 132,250 15 133 . 942 661
130,000 e 925 137 54 3,387 ’ 139,776 15 135 _ 952 . 673
137,000 : §31 ' 140 55 - 3,490 ’ 147,302 ' i5 137 980 685
o 144,050C © %57 T 14z o 5% - o 3,593 154,829 15 - 139 . 998 696
> 151,060 o972 45 57 S 3,696 ' 162,3)5 ' 15 T 141 1,015 706
T’;g 159,000 ’ 989 18 - 58 3,800 170,957 15 143 1,109 - 753
om 166,000 1,004 _ 150 ' 59 S 3,902 ° 178,483 15 145 1,142 758
w3 174,000 Co1,021. 153 - 60 T 4,006 . 187,085 15 148 - 1,181 - 765 .
= 182 Can ' L2.027° - . 356 ' 51 4,709 - 195,686 15 150 1,219 783
(%]

SOURCE: ©Data drawn-from \gs>e1 Operating statistics prO\lded ancua;ly by OCE and from a-statistical analysis on data extracted from
The Dry ~Jln Carrier Register - 1675, compiled and publishad oy H. Clarkson and Company, Ltd., London, England

lCompu:ed based on regre551on equatzon; L3G = 313.9 + 1.694 (square rcot of d.w.t.).

22

2Compu:ed based on regression equation: 3RD = 33.43 + .287 (square root of d.w.t.).

3Conputed based oa the 'allou~vb equnc‘on dw.r. (.96 X 1.12).
The 1 January 1977 prices effective to 1 Ccyober 1978, as autbor1zed by CCE.




150. Due to the absence of an leigated'vessel fleet:in Mobile Harbor,

a range in vessel-sizes'was_utilized in thée determination of benefits

for each considered channel~depth The mlnimum size for dry—bulk carr1ers
used in the cost computatlon is based on the m1n1mum ‘size of vessels
present]v servic1ng .the harbor. The max1mum size is based on the largest‘]'
versel that can use a particular channel depth light -loaded by 5 feet with
a bottom clearance of 4 feet The- resultlng range for each channel depth
was weighted according to the availabllity of each vessel 51ze in the
world fleet. Weighting of the fleet for costing purposes con51sts of
determining the total carrying capabillty in each vessel size (number of
vessels in d.w.t. size X payload capacity»of the vessel). Since the’

exact size of vessel to be utlllzed in the d1fferent movements is based

totally on the availability at time of need, the weighting process was
considered necessary for determlnation of unit transportation‘costSIand

savings.

151. Vessel Utilization' Vessel util1zation is the mea5urement of time

or distance a vessel is operat1ng at sea with cargo aboard In order to
assign the operating conditions to a factor for app11cation in. adJust1ng
unit costs and savings, Lhe time or- dlstance a vessel operates at ‘sea’

loaded and empty is converted to a percentage of time a vessel 1s operating'

with cargo aboard.

152 A canvass was’made to interview local Steamship agents‘and charter
brokers at Mobile and other locations for the purpose of obtainlng 1nfor—
mation on vessels activ1ty as it pertains to their ability in obta1n1ng
cargo for the various shlppin" trades. It ‘was revealed that utilization
rates for vessels have ‘a wide variation depending on’ numerous condltions
that affect the shipowner's abllity to secure cargo for their vessels.
They vary by type of charter, number of compet1ng vessels ava11able in -the

world fleet, availability of cargo at ports—of¥call,'shipowners'pmethod
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of operation, type of

éargo beiﬁg handled, and trade routés the shipowners

select for their operation. Because of the variations in the world

shipping and trade b

usiness that affect shinwners'-ability to secure

cargo for their vessels, it is Jdifficult to establish a pattern of vessel

‘utilization for a particular commodity movement in a given time frame.

153. Shipping interescs furnished judgment estimates on the utilization
‘of vessels that would call at Mobile applicable to those hauling bulk

cargo,bsuéh as, grain, coal, iron ore and crude oil. The following

information in table

F-37 was. given.

TABLE F-37

N/A Data not available or could not be réieased:"

VESSEL UTILYZATION RATES
. . . ‘ § {Percent) .
Source - Iron Ore Iron Ore Coal Coal Coal Grain
- All other . '
(Tipple) ('ICIL) (To_Japan)  (Countries) (Import) (Export)
Strachan Shipp- ' : ' B
ing Co.-Mobile 50 50 80 ' 50 - 80
* Norton Lilly & Co. _
Inc, -Mobile - 50 - L : - -
Fillette Groin & '
Co. - Mobile - - 80 80 80 80
Bulk Shipping _
Inc. - Mobile -~ - 83 63 67 63
Hanscen & Tideman,
Inc. -Mobile 90 = - - - 90
Stiegler Shipping
Co.- Mobile 85 - - - - 85
Page and Jones,
Inc. - Mobile 75 - - - - 75
Rodriquez & Sons
-New York 65 - 74 - - 50
J. H. Winchester o . . e :
& Co.,-New York N/A N/A N/A N/A N/A N/A
Typical Vessel
Utilization : ) :
Factor 75 50 80 65 ‘ 75 75
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154, A.moreirealiatic method for obtaining'data'rtiatiue'to.determining an’
average utilization rate for. vesaels calling at Mobile would be to: randomly -
board veasels docked at ‘terminals in Mobile Harbor and examine ‘their log re-
corda. A total of 15 vessels were boarded at Mobile during March and April of.
1977. Of the 1'5 ships l)n.\rded 8 made thelr logs avalldblc for: examindtlon
Data obtained from these logs include name of vessel, type of charter, '
date of departure and arrival at next purt—of-tall for each .voyage during ":'
a one- or two-year time frame. name of cargo or empty between each port—

of-(all, orihin/destination of each trip, and vessel travel time or:

distance between each port
155. The dry-bulk carriers that were examined ranged inbsize’from‘ZZ,OOd_
to 114,000 d.w.t. One vessel operated under a voyage charter, tro :
operated under a combined time.end voyage_charter, and five operatedA'
“under a time charter. These vessels hauled a.variety'of cargo during

the course of a yeer or more.,:The ma jor commodities hauled were: grain,-
Coal.viron ore, hauxite,‘and alumina. Tt wasifound'that utilization of
vessels ranged from'SO to.71 percent, nith an average.utili7stion rate’

of 60 percent. Thtre was no definite basis for the differenr in

urilization rates.

156. A utilization rate oF 60" percent was ‘applied to all traffic except
iron ore delivered to the TCI terminal at Mobile A 50 percent utiliza-
.tion rate was applied to the 1atter commodity Dry—bulk carriers
‘hauling iron ore to the TCI terminal at Mobile usual]y ‘operate on a time

: charter due to the relatively short haul and the need for an accurate

schedule of delivery required by U.S. Steel.

157-. Sensitivity: of Veaaels Utilization Rate. . A COmparative

benefit analysis was made on the movements of iron ore shipped from
Puerto. Ordaz, Venezuela, Port Cartier, Quebec, and Tubarao, Brazil
to the‘TCI terminal at Mobile. The results of this analysis reveal
the rate of reduction in benefits by the use of a vessel
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respectively, when o
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ng'thé vessel utilization rates shown above, indicates
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of»a'60,

16, 25, and 41 percent would be

70, 80, and_lOO percent utiiization rate,
ompared to the benefits for a 50 percent utilization
varying channel depths adjusted by use of the various
ateé are shown in table F-38.

ation Costs. The cost-per-ton was determined for

Unit Transport
each size bulk'éarri
costing of the vesse
foot_incrEmenté, dep
sidefed channel dept
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carrier records, it
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will return empty tc
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159. The following
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of foreign registry

_-haVe a 60 percent ut
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o transported in a 56,000 d.w.t.

er presented;in table F-39. This involved the .

is fully—loaded and light-loaded up to 5 feet in 1-
endent on the draft restrictions of the various con-
hs. The S5-foot limit of llght loading is based on
raft vessels cannot economlcally operate when light-
In a recent sampling of foreign flag dry-bulk

was determined that these vessels are utilized, i.e.,

ercent of the time. To reflect this in the unit cost
carriers, a utilization factor of .60 was appliéd to -
s with the single exception of iron‘ore movements |
1. The bulk carriers ﬁoving ;hesé iron ore shipments

point of origin thus yielding a utilization factor

sample shows the computation used to determine the
dry-bulk carrier
Since it is assumed that dry-bulk carriers will

ilization rate, the distance of haul is increased

The cost-per—-ton or unit transporta-

" tion costs were derjved by dividing the total operating costs by the

- maximum volume of cargo which can be moved by that size vessel with

varying channel dept

hs.

Appendix 5

F~ 97




_ TABLE F-38

A COMPARATIVE ANALYSIS OF BENEFITS ‘FOR IRON ORE (TCI) BY USE OF VESSELS' :

UTTLIZATION RATES WITH A RANCE BETWEEN 50 TO 100 PRECENT1

Percentage vChahneerépthS-

Vessel . Reduction _ mT : : T T
Utilization Rate  in Benefits  45' 50" - 55! .. 60’
| Average Annual Benefits ($000)
(1 October 1978 prlces)
50% - - $2,2822"',$3,369 $3 661?  §3,8117
60z 87 2,095 . 3,092 3,30 3,495 -
0% 162 1,908 :"2”817' 13,040 '“_3,180l__
. 80% 259 1,721 2,560 2,740 . 2,864 .
1002 VAN 1,382 1,088%  2,139% . 2,233

1 ' L . R
These are not the benefits as shown in the report, but were computed for
comparative purposes only. e T C R

2Beneflts actually computed, other beneflts vere: 1nt¢rpblated by ﬁéé of -
a formula: ' T

X . . o S ' .
= — ‘B ft - B f
Y 50 X (Benefi 50 enefit 100,,).+ Benef1t 00/
where X = (IOOA utlllzatlon - desired % of utillzat1on)
Example: X = 70,_benefit 50% = $2 282 beneftt IOOA-f $1 3&8

Solution: 100% - 70% % 50% x (2 282 - 1 348) +.1,348 = $1,908.
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“TABLE F-39

CARRYING CAPABILITY OF EACH SIZE CLASS OF WORLD FLEET DRY-BULK CARRIERS
EXPECTED TO USE MOBILE HARBOR FOR MOVEMENTS OF IRON ORE ANL COAL

(Foreign Flag Registty).

Vessel Size

Number of Vessels Carrying %

L *TheenUmbef of vessels represent those 15 years old and under'
2w+ under construction or an order as of 1 January 1977.

(d.w.t.) Payload Capac1tyl in Size Class ‘Capability Capability
15,000 16, 1J _ T 194 3,128,832 2.05
17,000 18, 248 | a7 3,235,277 ©2.12
20,000 21,504 222 4,773,888 3.13
23,000 124,730 . 245 6,058,752 3.98
26,000 27,945-._ 282 7,883,366 5.17
29,000 31,181 306 9,541,325 6.26
32,000 - 34,406 334 11,491,737 - 7.55
36,000 38,707 S 247 9,560,678 6.28
39,000 41, 94 | 151 6,331,853 4.16
43,000 46,234 ' 105 . 4,854,528 C3.19
47,000 50,534 90 4,548,096 2.99
52,000 55,910 - 83 4,640,563 3.05
56,000 60,2111 . : 89 5,358,797 3.52
61,000 65,587 92 6,034,022 3.96

© 65,000 69,888 . 86 . 6,010,368 3.95
70,000 75,264 S 80 6,021,120 ° 3.95
75,000 80,640 . 62 4,999,680 3.28
81,000 87,0%1 N 40 3,483,648 - 2.29

86,000 92,467 - 29 2,681,549 1.76

92,000 98,918 30 2,967,552 1.95

98,000 105,370 - 31 3,266,458 2.14
104,000 - T 111, 821 _ 3 - 3,466,445 2.28

110,000 118, 242 o S 3 3,666,432 2.41

117,000 125, 7%8- o . 28 3,522,355 2.31

© 123,000 132,250 o 25. 3,306,240 2.17

130,000 139,776 Y 3,354,624 2.21
137,000 147,302 22 3,240,653 2.13

144,000 154,829 . . .20 3,096,576 2.03

151,000 162, 3%5-'-'_ 21 3,409,459 ' 2.24
159,000 . 170,957 ’ 19 3,248,179 2.13

166,000 178,483 : 15 2,667,248 1.75

174,000 187, ods 10 1,870,848 . 1.23

.. 182,000 195,686 . 3 587,059 ~  0.39
TOTALS - -~ 152,308,207 - 100.00

lDevelnped.by the equation: d.w.t. x (.96 x 1.12).

2Carrying capability = (Payload capacity of a vessel) x (number of vesscls in

the size class).

s plus those

SOURCE: Source for number of world fleet vessels Iin each class size was:
.Lloyd's Register of Shippjng2 Statistical Tables, 1975
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'SAMPLE_COMPUTATION

Deadweight Tons: 56,000 . = Payload Capacity: 60,211 tons

Ma%imdm Draft: 41 feet ' Immersion Factor' 2,048 tons per foot
Coéts-per-hour: $645 at ‘sea, $465 in port ‘

' One-way distance: 5684 nautical miles .

‘Adjusted distance: 5684 divided by. 60 = 9,473 nautical miles

Time at sea: 9,473 nautical miles divided by 15 knots = 632 hours

Time in port (origin and destination): 113 hours-

Cost per adjusted distance: $645 X 632 hours + $465 ¥ 113 hqurs'= $460,185.

Cost-per-ton light ~loaded to 36 feet for a 40- foot channel: $460,185 divided
by (60,211 - 2,048 X 5). = $9.21 : . :

Cost-per~ton fully-loaded to 41 feet for. a 45-foot channel $460,185 divided
by 60, 211 b7 64. ‘ ’ :

" 160. In.order to derive tne weighted unit coets; thc carrying capability
was determined for each d.w.t. size vessel expected to use Mobile Harbor,
ranging in size from 15,000 to 182,000 d.u.t. for dry-bulk carriers.
The-carrying capability representsithe‘total.amount of tonnage rhat can
‘be hauled in each vessel for vessels in'the.selected fleetr. Table 9-39
records the carryving capability of world'fleet.dry¥bu1k carriere whlch
were considered in the analyses of the studied depths.'.Weighted’unit
costs were derived for each depth; i.e., 40 45, 50, 55 and 60 feet, by
multiplying the percentage of each vessel s carrying capability times the

unit transportation costs of each size vessel and summing the products.

161. To expedite fhe-competation of weighted_aVerage.nnit coéts, a
computer model Was.devised, _An'example computer printout of the sub-
routines and the resulting answers are shown in attachment 9-1. This
exhibit covers iron ore tec TCI terminal at Mobile from the following
origins. Puerto Ordaz, Venz., Port Cartier, Quebec, and Vitoria '

(Tubarao) Brazil
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"trans1ted the Panama Canal during a period from 1 May 1978 to 31 May 1979

162. The computer model also ptoduées the annual tonnage and benefits
for each year during the project life. From the annual benefits, an

average annual equivalent benefit is produced for each movement of commerce.

163. On merchant ships routed through the Panama Cahal, a charge of $1.29
per Panama Canal ton'for loaded vessels and $1,03 per Panama Canal ton for
those vessels moving through in baliast (émpty);‘_These figures were:
adjﬁsted to reflect a cost bér'deadweight ton (d.w.t.) giving a cost of
- $0.64 per d.w.t. loadedland $0.51 ﬁer d.w.t. empty. .These costs were
further adjusted tovteflect a rouﬁd—ttip vessel cOst_fnr‘tfansiting the
Panama.Canai; Qith.a'VGSSel_utiiiaation (loaded vs émpty) factor of 60
percent. -Ihé fbllowing fofmula waé used to arrive at the weighted cost -
per_round;trip.of.$l.18 per d. w. t._ ' '

‘Cost fbr thé'vessel transit 1oaded $0 64 d.w.t.

Cost for the. vessel-ttansit—empty -$0.51 d.w.t.
Round tr;pﬁcosts v B ' |
100% vessel ut1112at10n (loadéd 100%‘of'trip9): _ _ , .

$0.64 + $0.64 = §1.28 per d.w.t. S S
:SOZ{Qessel utilization (loaded 50% of tr1ps) ‘ .

. $0.64(loaded) + $o 51 (empty) = $1.15 per d.w.t.

Costs interpolated for la 60% utlllzatlon factor by use. of a formula:

T 50 x (R/T cost gy - 100%
'where x = (50% utillzation'—_desited_% utilization)
= $1.15, R/T cost. = $1.28

R/T costs ) + R/T-costs

50% -
X =60, R/T cost 5459 = 1007 ~
60% - 50% + 50% x ($1.28 = $1.15) + $1.15 = $1.18 per d.u.t.

164. Records on sh1p characteristlcs and toll charges for each vessel that

was obtained from the’ Panama CanalaCompany. These records revealed that

' theltollfChargé'ia'$1;29-per P;C. ton (loaded) and.$1.03 per P.C.Lton (empty).
*The'weighted averagé‘charge‘pervd.w.t. for dry bulk carriers was detéfmined
by diviaing the»total till_charges for these vessels that transitedfthe.
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Panama Canal durlng this time period by the total d w.t. of these vessels.'

The weighted average for the Pananma Canal toll: charges of $1 18 per d.w. t.
were included in the total operatlng costs of dry bulk carrlers in.
determining the unit (per ton) costs for a fleet of ships hauling iron ore
from Australia and coal to Japan under the present ehannel_eondition'at'.

‘Mobile.
UNIT SAVINGS

165. General. Unit savings are measured by the. d1fference in per- ton

costs for a fleet nf_vessels thatfcan operate on ' the ex1st1na 40-foot shlp
channel and.the costs for'a_fleet of vessels that can operate with 1ncreased
channel depths ranging from 41 to 60 feet. Savings are reported for channel
depths ot 45, 50, 55, and 60 feet onl&, as these are the ontvy dvpths thnt
are being considered in tne benefit/cost anaiysis v Thoso savines reflect

vessel operating costs effective as of ‘1 October 1978

166. Factots thatAaffect the unit_savingstand,Ain SOMe cases, restrict tnebl
savings, are: cnannel depths at foreign ports; yessel utilbization rate,
traffic that can be routed bynmore than one route, snohfas, through the .
Panama Canal or via the‘Cape of Good Hope, South ‘Africa, distance of haul ,

and size of vessel fleet.

167. There is a greater variation in vessel operating costs on iron ore
noving.from Australia via the Panama Canal versus routing around_tne Cape
of Good Hope than for those costs associated with coal exports py the same:
routings to Japan and other Far East countries. 'This’is mainly due to the
difference in miles of haul by the_two routes from different origins/ i

destinations. A comparison of costs by the alternative routings is shown
in table F-40. ’ ' ‘
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TABLE F-40

COMPARISON OF PER-TON TRANSPORTATION COSTS ON IRON'ORE AND COAL ROUTED
THROUGH THE PANAMA CANAL VERSUS COSTS FOR VESSELS ROUTED AROUND THE CAPE

OF GOOD HOPE

55-foot channel

Via Panama Canall ~ Vdia Cgpe of Good Hope2
Item -Miles Costs Miles Costs
Iron Ore L :
Australia to Mobi1e 17,934 $20.75 _ 20,020 $12.18
Cost Differential $ 8.57

Difference in distance - 2,086 nautical miles

Coal :
Mobile to Japan
Cost Differential

15,499 $17.67 25,926 $15.55
$ 2.12

Difference in distance ~ 10,427 nautical wiles

lVessel fleet Size”15-56,000 d.w.t. for iron ore and 20-56,000 d.w.t. for

_coal,

2Vessel fleet size 61—110,000:d.w{t.

3Adjds:ed to reflect| a 60 percent vessel utilization rate.

'aCosts include Panama Canal toll charges.
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168. Iron Ore. .

Unit savings on imported iron ore vary with each movement
. only to the extent that'f miles of haul are different: different uti]iza- B
tion rates for vessels.»and alternative routing available when shinped '
from Far East countries. ~ On iron ore for the TCI termipnal at Mobile, the
origins are: Puerto Ordaz, Venz.; PortiCartier. Quebec; and_fubarao.- .

Brazil. The unit savings for these movements are-shown.in_table'F-4ld o

169, Iron ore moving through the Alabama State Docks bulk handling plant o
(Tipple) originates at Port Cartitr, Quebec Point Ubu, Brazil; and
Dampier. Australia Unit savings on iron ore_from Port Cartier and
Point Ubu are shown in table F-42. ‘Unit eavingsron iron'ore'trom Dampier,

. Australia are given in table F-43.

170. Coal Importe - Unit savings on coal-importe range'from'Sl b3 per

ton for a 45-foot channel to $2. 43 per ton for a 60-foot channel Thiet
’toal originating at Richards Bay, South Afr1ca, has no restrictions |
assessed against the unit savings other than the 60 percent vessel utili—.
zation rate. Because of its geographical location and 62~ foot channel
'depth, there 1s -no. alternative routing and the channel depth is greater
than those under study’ for Mobile - Harbor The. unit savings that can be

realized by greater channel dimensions . at Mobile given at S-foot increments
are shown in table F-44.
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TABLE F-41

. : 1
UNIT SAVING ON IRON ORE DESTINED TO TCI TERMINAL AT MOBILE

. S01-4
S x7putddy

Cartier, Quebec.

From
Channel Pueffo Orda;i_Yenczueia : _ PortaCartie:l_Quebec ' : Tubarao, Brazil
 Depths Cost (per ton)” | - Savings Cost (per ton)°  Savings Cost (per ten)” Savings
40 §5.66 . - o $6.56 - s11.04 .
45 S s ~$0.55 5,92 $0.66. . - 9.96 $1.08
50 : 4.8 . 0.80° 5.5 . 1.00 9.35 1.69
55 . 486 0.80° 5.6 . 1.30 - 8.83 2.21
60 4.8 0.8 5.0 1460 8.49 2.55
:1 Unit saﬁings reflect a 50 peréeﬁt vessel utilization rate.
2 Costs calculated by use of a computer model. | v ‘
? Savxnos restricted to a 49 foot channel depth due to the 45- foot channel depth available at Puerto
. Ordaz, Venezuela. :
&

Savings restrlcted to a 58 foot chann 1 depth due td thelSh-foot channel deptﬁ a?ailaﬁle at Port




: 901-a
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TABLE F-42

Unit savings on iron ore destined to the Alabama State Docas "Iripple"” at Mctile,

except from Dampier, Australlla.

_ _ , From
-Channel’ : . Port. Cartiger, Ouebec . 'VPoint Ubuglﬁrazil :
Depths _ : Cost (per ton) Unit savings  Cost (per tom) Unit sovings
40 | $5.67 | - o $9.40 - -
45 : 5.12 $0.55 - g.48 50.92 .
Cos0 o 4.81 0.86 7.97 . L.k
55 A S Y T S 7.52 188
60 EEEEARAT 12 7.23 ~ 2.17
t Unit savings reflect a 60 percent vessel utlllzatlon rate.v
aveCosts calculated by use of a computer model.
a

' Savings restricted to a 58 £oot channel depth due to the 54- foot channel dept1 aval-able at
Port Certier, Quebec.'- : : , T - S KR
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TABLE F—43

| UNIT‘SAVINGS ON IRON ORP IMPORTED FROM DAMPIFR AUSTRALTA -

Vessel Costs per ton

: Via iPanama Canal " Via Cape of Good Hope

S with a vessel . . with a vessel fleet - Unit
 Channe1 S fleet range:

i range: 61,0005182;000. Savings
56, 000 d.w.t. K _ d.w.t. ' (per ton)

Depths _  15,000-

A
a2
43

44
45
46
47.
48
49
50
_ J5s}.
60 -

40 - s20.75. $ - 8-

l20.75 . 16.74

2075 © 14.38

l20.75 . 1366
120.75 1340

- l20.75 . 11.58

20.75 .- 17,24 .51
.01
.62
.25
.84
.37
77
.09
.35
.57
.57

.573

20,75 . . 16.13
20.75 .. . 15.50
20.7 - 14.91

20.75 13,98

20,75 13.18
20.75 12,18

® 0O NN NSOV UL S S W

Costs include Panama
Costs based on unrest
Mobile-ﬂ-f' :

'Vé§sel_fleet_$ize'reqtricted by the 41- foot depth of the Panama Canai

Canal to]l charges

ricted-vessel,operatidn except channel depths at

.Savings are restricted to a 55' thannel depth at Mcbile due to the 51'
 channel depth availatle at Dampier, Australia '
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TABLE F-44 _
UNIT SAVTNGS ON COAL IMPORTS FROM RILHARDS BAY SOUTH AFRICA1

' Lhannel Depths S '_Costs"(per ton)? v . Unit Sévings
w N $10.43 R
45 ' S9%.%0 ~ $1.03
50 — - 8.2 . 1.61
55 o 8.33 o 2.10" -

60 o o 8.00 T 2.3

‘Costs were calculated by computer ‘model.

2Coqts based on a fleet of dry-bulk carriers ranging in size from 15, 000
to 182,000 d.w.t. with limitations for each channel depth

171. Coal Exports. Two methods for calculating unit saVings on coal

exports from Mobile were used in this analysis. On coual destined to Japan,
the iowest cost alternative routing, with a 40-foot channel available at |
3M0bi1e, would be via the Panama Canal. The vessei operating cost by thie
route, using a fleet of dry-bulk carriers ranging from 20,000 to 56,000

dew.t., 1s $17.67 per Short ton, which includes the Panama Canal toll

' fcharges. On a vessei fleet: mov1ng via Cape of Good Fope, the operating

" costs with greater channe] depths available at Mobile range from $22 03 per

ton with a 41-foot channel available to $14.78 per ton with a 60-foot channel
| available. No benefits. cnn be realized by deepening for depthé between 40
and.47 feet. The unit savings range from $0.22 per ton for 48-foot channel
to $2.89 per ton for -a 60-foot channel. More detailed figures on unit

costs and savings’for coal exbofts to Japan are ShQWn in table F=45.
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T el

”TABLE Fo45

T SAVINGS ON COAL EXPORTS TO JAPAN1

Vessel Operat1ng Cost (per ton)

“v'ﬁepthg_'"

' Via Panama

3

(fe)
40
SR R
a2
a3
ek
Coas
el
.n:iih4831”'wv_
ke
| TQESQ:_:rTZ'
.irhssg_.r-g
60

S17.67°

167 |
17067 |
6T
17,67
Caner |
17,67

s

17
17
16

22,
S21.
20.
19.
19,
18.
17.

.45
12
.84
15.
14,

’Canalt, " Via Cape of Good Hope4
s17.67 |
e |
17.67]
17.67 |

03 .
42

61
81

06 .
37

86

55

78

~Unit. Savings

:.$._‘

0.22
0.55
0.83

2.12

2,89

w'ﬁ‘The"Principalfports

2
‘ Costs were calculated by computer model

. 3Costs for a fleet ot dry-bulk carriers 20 56 000 d w.t,
R depth of the Panama Canal and 40-foot channel at- Mobile

the Panama Canal tol 1 charges

TéCostsgforsarfleet_oi

©I‘depthat Mobile the'

dry-bulk carriers 61 182 000 d.w. t.

.a . Tabuta, Tokyo, Ohita, Kimitsu and Fukuyama

restricted by the

" Costs include .

with channel .

only restrictions in vessel operation
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172. The other method of determining unit savings on coal exports. to’
cnuntries other than to Japan 'is by use of the. computer model that- gives ; 
the costs per-ton for a de51gnated fléet of vessels for eaeh channel depth
under study. Unit savings on coal exports. to the»three.regions.nther .

than Japan are given in table F-46.

TABLE F-46 -

UNIT SAVINGS ON COAL EXPORTS DESTINED TO COUNTRIES OTHER THAN JAPAN

TO"‘ . ‘
1 . 2 L e a3
Italy™ ~ . England/Europe” E. Coast of So. America
Channel — —— ' i : : .
4 4 o 4.

Depth Costs Unit Costs Unit : Costs Unit

(ft) _ _(Per ton) Savings . (Per “on) Savings (Per ton) Savings_

40 $10.57 . § - $8.98  $.- - $6.28  § -

45 9.53 1.04 1 8.10 0.88  5.66 - 0.62

50  8.94 1.63 7.60 $1.38 .- 5.32°.  0.96

55 8.53°  2.04° 7.17 1.81 5.03  1.25°

60 8.53°

53 2.04° 6.90 2.08  4.83  1.45

The principal ports in this area are: Taranro,:Genoa"and'Venice, Italy;}and
Iskenderun, Turkey. Tonnage to Alexandrla, Egypt was eliminated.

2The principal ports in this area are: Newport: England; Cardiff and Port
Talbot, Wales; Glasgow Scotland; and Antwerp, Belgium, Bunkerque, France,
Goteborg, Sweden; and Kr1Qtiansand Norway.

3The principal ports in this area are: Vitoria and Rio de Janelro, Brazil.
Costs were calculated by use of a computer model

5Costs and benefits are restricted to a 54~-foot channel at Moblle due to
the limited depths at ports in the Italy region.
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173.

Summary of 1975

- transportation benefit

improvements at Mobile

INITIAL-Y

-

TABLE F-47

Benefits. A summary of tctal initial-year (1975)
3 that would have been reclized from the considered

Haqur is presented in table F-47.

FAR (1975) BENEFITS (THOUSAND DOLLARS)

"Comﬁodity »

Channel Depths-. (feet)

| 45 50 55 60
Iron Ore Imports (ASD Tipple) $1,480 . §1,998  $2,340  $2,427
_TIron Ore Imports (TCI &erminal) 1,724 - 2,555 2,760 2,888
Coal Imports (ASD Tipple) | 382 597 780 900
Coal Exports (McDuffie| Island) 745 1,732 2,928 3,519
Total Initial-Year Benefits $4,331  $6,882 . $8,800  $9,734

174, ‘Unit-Savings and
‘base traffic was exfen
lis expected to be deve

~unit savings and benef
‘w°u1d Be &eveldped by

commodity movement for

ded to_1986 as a
ldped due to new
ifs for 1986 are
this date. _Uﬁit

Benefits for 1986. As previously stated, the 1975 -
new base because gdditional commerce
coal contracts."Consequently;-the
established to show the savings that
éavings and benefits 6n each

1986 are presented in tables F-48, F-49, and F-50.
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" TABLE F-48

© ANNUAL SAVINGS ON IRON ORE IMPORTS AT MOBILE FOR YEAR 1986

Channel'Dgpth (feet)

ITEM - . &5 5055 60
FROM PUERTO ORDAZ, VENEZUELA o X | |
Tons (Thousands) 2,594 2,594, 2,59, 2,504
Unit Savings . $0.55  $0.80"  $0.80°  s0.8C
Total Savings (Thousands) - = $1,429  $2,070 - $2;070 ~ $2,070
FROM PORT CARTIER, QUEBEC2 - I - y
~ Tonms (Thousands) 369 369 369 3695
. . Unit Savings . N - 80.59 - $0.92 © $1.20  $1.34° -
Total. Savings (Thousands) o $219  $ 340 . § 444§ 497
FROM VITORIA (TUBARAO), BRAZIL' SV |
Tons (Thousands) . = 337 7 337 337 . 337
Unit Savings: : $1.08  $1.69 ~ '$2.21 = $2.55 -
- Total Savings (Thousands) - . $365 $:569 . § 745 $ 860
FROM DAMPIER, AUSTRALIA > e |
Tons (Thousands) = . = 224 224 - 2246. 224,
Unit Savings ' . $5.84  $7.57  $8.57°  $8.57 .
Total Savings (Thousands) $1,305 $1,692 $1,915 $1,915
FROM_POINT URU, BRAZIL ° o L
Tons (Thousands) o232 232 232" 232
Unit Savings ©.$0.92°  $1.44  $1.88  $2.17
Total'Savings (Thousands) ~ - §$ 214 - §$ 334 . § 437 - $ 504
TOTAL SAVINGS. FOR IRON ORE - -  $3,532 ~-$5,005 $5,611  $5,846

Totals may not balance due to rounding

1For iron ore unloadeq at. ‘Marine Bullk Terminal (TCI) below I- 10 tunnels
destined to U. S Steel at Birmingham : - : :

For iron ore currently being unloaded at Marine Bulk Terminal (TCI) and -
ASD "Tipple" destined to Jim Walters Resource Corp. and U.S. Steel at
.. Birmingham, AL and Republic. Steel ‘at Gadsden, AL.

3For iron ore currently being - unloaded at ASD "Tipple" destined to Jim
Walters Resource Corp. at Birmingham, AL and Republic Steel at Gasdaen AL.

Savings restricted to a 49' channel.
Savings restricted to a 48' channel

Sévings restricted to a 55' channel.

CURY. WV

Sa'vings reflect the Panama Canal toll charge assessed for the vessel f1eet L .
operating under present channel conditions at Mobile '
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_ TABLE F-i9
ANNUAL SAVINGS ON COAL 1nP«aTs AT MOBILE FOR YEAR 1986
Channel Depth (feet)
45 © 50 55 60
FROM: ~RICHARDS BAY, [SOUTH AFRICA
- .Tons (Thousands) | B 896 . 896 896 896
- 'Unit Savings .| , $1.03  $1.61  $2.10  $2.43

" Total Savings (Thousands) . $923 $1,441  $1,883 $2,175
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TABLF FLSO

ANNUAL "SAVINGS ON COAL EXPORTS AT. MOBILE FOR YEAR 1986

Channel Dep;hs (feet)

TOTAL SAVINGS FOR COAL EXPORT

$10,637

ITEM %5 50 55 60.

TO JAPAN o
Tons (Thousands) 4,077 4,177 74,177.4 & 177}
Unit Savings None . $0.83 '$2.12 0 s2. 89
Total Savings (Thousands) ”None_"‘$3,467TQ;$8,855“‘$}2,072:u;

TO ITALY! BCUR R o
Tons (Thousands) 3,211 f3'2111"vA3}211 : 13;211
Unit Savings $1.04.  $1.63 | $2.04 0 §2.0410
Total Savings 1 $3,352 "$5 2347 365544 }$6,544f.

TO ENGLAND/EUROPE T
Tons (Thousands) 1,070 1,070 1,070 = 1,070
Unit Savings $0.88  $1.38  §1.81 - $2.08
Total Savings (Thousands) $947  $1,479  $1,932  $2,230.

TO _EAST COAST GF SOUTH AMERICA o
Tons (Thousands) 476 . 476 476 0 476
Unit Savings $0.62 . $0.96  $1.25  $1.45
Total Sav1ng, (Thousands) $ 293, "8 457 8 597,J'1$_688,e“

$4,592 $17,928° $21,534

lBenefits restricted to those for a 54' channel because of channel

depths at foreign ports.
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175,

Summarj of Unit
- portation benefits whi!
were developed by comp

channel on that commer

Savings for 1986 Traffic.

ch would reSult.from the considered improvement

Estimates of the trans-

aring rhe'transportation costs by use of a ab—fnot

ce which would benetit from the deeper channels

with the transportation <osts that are EXDetted to occur with the improve-

:ments The savings wo
,associated with the us
floadingq of . ships. A

'realized in 1986, base

uld result principally from: economics of scale
e of larger, more efficient ships and increased
summaryeof average unit-savings that' would be

d.on ‘totel benefits divided by the total tonnage

for each commodity, is_presented in table F-51.

' 176 " Summary of Total

Nav;gation Benefits for 1986 A summary of benefits

jldeveloped by applicati
each commodity movemen
f.F-52 '

' FUTURE AND AVERAGE ANN

177,

Transportation Benefits..

on of unit savings applied to. the 1986 _tonnage on

t giving a composite of - benefits is shown in table

UAL_EQUIVALENT BENEFITS

Projected tonnage, unit savings, and

‘benefits for each 5- fdot increment of depth are . shown in tables F°53

through F-55. Average

annual equivalent benefits are also shown on these

tables,and’are based on the use of_a 6»7/8 percent interest rate.

178,

lron'Ore Imports

-Detailed informntion on unit savings and benefits

for iron ore imports Jith average annual benefits for each movement is

elpresented in table F-5

between 1995 and 2035
" constraints that affec
179, Coal Imports. A
_f'South Africn. No inCr
'xalife (1995~ 2044) ‘Det
'ﬁ”presented in table F-!

3. Uniform increase in iron ore imports is expe<ted
with no growth hetween 2035 and 2044. The only

t benefits are the channel depth at forclgn ports

11 coal imports vlll origlnate at Richards Bay,

ease in tonnage is’ expected over the- SO—year prOJeLt
ailed information on benefits for (oal imports ie
54, ' ' '

Appendix 5
F-115




91T -4
¢ Xftpuaddy

TABLE F-51
SUMMARY OF 1986 COMMERCE* AND AVERAGE UNIT SAVINGS FOR ALTERNATIVE CHANNEL DEPTHS INVESTIGATED

8,93 ~  0.96' 1.19 2.01

1986
Commerce ' Savings/Ton
_ L - ' (Thousands of Tons) 45 - 50 55 60

Commer.e through“Buik Terminals above ‘I-10 Tunnels ) . ‘ B o
Iron Ore (import) - - . | 656 $2.48  $3.35 $3.93 - $4.07
Coal (import) : ) o o ' 896 B . -1.03 1.61 "2.10 2.43"
‘Commerce through Bulk Terminals in Mobile below I-10 Tumnels | |
Trom Ore (import) 3,009 $0.61 $0.91 $0.98 $1.02
Coal (export) | V | o o | | . |

2.41

*Inéludes-only éommerée:that'wouid benefit from deeper channel.

1Based.c’m'tonnageband savings for tréffic to all destinations except Japan. No 5avings on traffic
. to Japan with a 45-foot channel at Mobile. -Tonnage excluding Japan is 4,757,000. '




o S BRI TABLE F—32 ;_1 ¥?* ) . . ,
“3: SUMMARY OF NAVIGATION BENEFITS FOR ALTERNATIVE CHANNEL DEPTHS INVESTIGATED FOR YEAR 1986

’73 ;Type of Commodlty

: Commerce through bulk termlnals in Mobllelf_’

1:'; Channel (Depth in Feet)

~—above—T-10-" nmne.l.s

-HQﬁIron~0ré'(import)
,;f.Coal (1nport)
' Sub—TotaL

iCommerce through: bulk termlnals in Mobile
" _below I-10 Tunnels '

' 'Iron Ore (1mport)-
" Coal (export)
' Sub-Total

Total Benefits for Mobile Channel Improvement

a5 50 55 60
'31 630 oooff;32;198,006-5 §2,577 ooo;'1$2;§71,ooo
923 ooo,ff‘1,441,ooo' 1,883,000 2,175,000
9,553,000 - 3,639,000 - '4,460,000 4,846,000
$1,902,000  $2,807,000  $3,034,000  $3,175,000
14,592,000 10,637,000 17,928,000 21,534,000
6,494,000 13,444,000 = 20,962,000 - 24,709,000 .
. $9,047,000 $17,083,000 $25,422,000° $29,555,000

LT
- ¢ Xppuaddy : ‘

‘1Ihi$ fréffic wiil:be diﬁertéd to terminéls belo& 1?10'Tuhnels,

Average annual costs for the recommended 55-foot channel are $22,028,000.

The B/C ratio in 1986 is 1.15.




TABLE F-53

ANRUAL TONNAGE AND BENEFITS ON IRON ORE IMPORTS

Channel} ﬁepths'(feet)

Annual 45 S0 - S5 60
Tonnage Savinis - Savines Savings Savings
YEAR (U00) Unit ‘Total (000) Unit ~ Total (N0O0) Uni{t "~ Total(000) Un@t" Total (000)
S : _FROM: _PUERTO ORDAZ,-VeNz.’ L
199s' 2,887 s.s5 . s1,5m $.80  '$2,304 $.80 - $2,306 .  $.80 $2,304
2000 3,087 .55 1,701 .80 2,463 .80 2,463 .80 . . 2,463
2010 3,593 .55 1,980 .80 2,867 ... .80 2,867 .80 2,867
2020 4,140 .55 2,281 .80 3,304 .80 3,304 | .80 3,304
2030 4,729 .55 2,606 .80 3,774 .80 3,774 .80 3,774
2035 5,162 .55 2,844 .80 4,119 . .80 4,119 .80 4,119
2066 5,162 .55 2,844 .80 4,119, .80 4,119 80 4,119
" Avg. Annual Benefits 1,931 . 1,79 2,796 2,796
" FROM: _PORT GARTIER, OUEBEC’ _ S
199s) 410 .59 243 92 378 1.20 4% . -1.34 553
2000 438 .59 260 .92 405 1.20 529 - 1.3 . $91
2010 sl .59 302 .92 472 1.20 615 1.3 - 688
2020 589 . .59 349 .92 s43 . 1.20 709 1.3 793
20300 672 .59 398 92 . 620 1.20 © 810 1.34 905
2035 736 .59 436 192 677 1.20 ° 883 . 1.34 988 °
2066 7% .59 436 .92 677 . 1.20 © 883 1.3 .. 988
Avg. Annual Benefits 296 ' . 460 . o 600. - 1672
- ‘ . FROM: VITORIA (TUBARAO), BRAZIL ‘ ,
19951 s 1.08 406 1.69- 633 221 829 - 2.55 957
2000 . 401  1.08 434 1.69 677 . 2.1 886 ‘2,55 -1,024
2010 . 467  1.08 505 . - 1.69 788 2,21 . 1,002 2.55 1,19
2020 538 1.08 582 - - 1.69 © 908 2.21 . 1,189 ©  2.55 1,372
200 614  1.08 665 1.69 1,037 221 1,358 2.55 . 1,568
2035 - 670  1.08 726 1.69 - 1,132 . 2.21 1,682 “2.55 1,71k
046" 670 1,08 726 1.69 1,132 2.21 1,482 2.5 1,11
Avg. Annual Benefits 493 o 169 1,006 1,162
. FROM: POINT UBU, BRAZIL B o
1995 259 .92 238 Liee - 372 1.88 486 2.17 . s61
2000 . 276 .92 - 255 1.44 397 1.88 . S19° ° 217 .. 600
000 322 .92 297 1.46° . 462  1.88 . 605 2.17 698
020 N .92 342 144 53 188 697 217 805
2030 42 .92 390 1.44 609 1.88 796 217 919
2035 462 .92 426 1.46 666 1.88 869 2.17 - 1,003
2046 462 .92 426 186 7 664  1.88 . 89  2.17 1,003
Avg. Annual Benefits " 289 451 _ . 'S0 681
L ‘ FROM: DAMPIER, AUSTRALIAY - _ .
1995t 269 5.8 1,454 7.57 1,885 -0 8.57 2,134 8:57 2,13
2000  26¢  5.34 1,583 7.57 . 2,014 . 8.57 - 2,280  8.57 2,280
2010 310 5.84 1,810 .57 2,347 8.57 2,657 8.57 2,657
2020 357 5.84 2,085 7.87 2,702 . 8.57 3,059  8.57 3,059
2030 407 5.84 2,377 7.57 3,081 . 8.57 3,488 ©  8.57 3,488 °
2035 445 5.84 2,599 7.57 3,39  8.57 3,814 - 8.57 3,814
2044 445  5.84 2,599 7.57 3,369  8.57 3,816 8.57 3,814
Avg. Annual Benefits ) ' 2,390

1,764

2,287 T 2,39

1

2Benefits are

restric¢ted to a 49'

available at origin.

3Bencnts are
available at

‘Beneflts are
available at

NOTE: Total savings may vary due
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restricted to a 58°

origin.

restricted to a 55’

origin.

Pirst year of project 1life.

channel den;h because of the 45' channel depth
channel depth because of the 54' channel depth

channel depth because of the 51' channel deﬁth

to rounding.



| TABLE F-54 .
ANNUAL TONNAGE AND BENEFITS ON COAL IMPORTS
T Channel Depthsk(feec) w;iT:“< ' '
Annual = 45 50 = B 60
' Tonnage Savings Savings __Savings __Savings
YEAR (000) _ Unit Total (000) Unit Total (000) Unit ‘fota} (00G) Unit Total (000)
_ L o FROM: RICHARDS BAY, SOUTH AFRICA ‘
19950 896 - $1.03 $923 $1.61 - $1,441  $2.10°  S$1,88%  $2.4% 52,175
2000 896 1.03 923 1.61 © 1,441 2,10 1,883 2.4% - 2,175
2010, . 896 . 1.03 923 1.61 1,441  2.10 1,883  2.4% 2,175
2020 896 1.03 923 1.F1.- 1,441 .- 2.10 1,883  2.4% 2,175
2030 896 1.03 923 1.61 1,461 2.10 1,883  2.4% 2,175
2035 896 ~ 1.03 923 1.61 1,441  2.10 1,883  2.43 2,175
2044 896 1.03 923 1.61 1,441 - 2.10: 1,883  2.43 2,175
Avg. Annual Benefits 923 1,441 ) ) 1,883 l'2,175
1 . - K -
First year of project life., .
- Appendix 5
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ANNUAL TONNAGE.

- TAB
AND BENEFITS ON COAL

LE F-55

FXPORTS

Annual

Channel Depls (feet)

50

“Tonnage ___._ S: - RE_ g Savings 3 . Savings o _Savings

YEAR (000) _ Unft_ Torn1(000)” Unit  Toral(000)  Unit 1otnl(000) Unit Total(O;;L
T0: JAPAN -
19951 4,653 Nome  None $0.83  §3,862 $2.12 $9,865  $2.89° 313 448
2000 4,937  Nome  None 0.83 :4,098 2.12 10,467 . 2.89 14,269
2010 4,937  None  None 0.83 4,098 2.12 10,467 2,89 14,269
2020 4,937  None  None 0.83 4,098 2.12 10,467 2.89 14,269
2030 4,937 . None  None 0.83 4,098 2.12 10,467 . 2.89 14,269 -
2035 4,937  None - Nome 0.83 4,098 . 2,12 10,467 2.89 14,269
2044 4,937  None  None 0.83 4,098 2,12 10,467 - ~.86 14,269
Avg. Annual Benefits None i 4,055 . 10,356 14,118
: T0:_ITALY? R : |
19951 3,577 s1.04  $3,734 1.63 5,831 | 2,04 7,290 2,04 7,290
2000 3,795 1.04 3,962 1.63 6,187 2,04 7,735 2.06 1,735
2000 3,795  1.04 3,962 1.63 6,187 2,04 7,735 2.04 7,735
2020 3,795  1.04 3,962 1.63 6,187 2.0 7,735 2.04. 7,735
2030 3,795  1.06 3,962 1.63 6,187 - 2,06 7,735 2,04 7,735
2035° 3,795  1.04 3,962 1.63 6,187 2.04 7,735 2.9% 7,735
2044 3,795  1.04 3,962 1.63 6,187 2.04° 7,735 2.04 - 7,735
Avg. Ammual Rencfits 3,920 6,121 7,653 7,653
' TO: _ENGLAND/EUROPE; R '

19951 1,192 0.39 1,055 1.38 1,647 1.81 2,153 2.08 2,484
2000 1,265 0.89 1,119 1.38 . 1,748 1.81 2,284 2,08 2,636
2010 1,265  0.89 © 1,119 1.38 1,748 - 1.8l 2,284 2.08 2,63
2020 1,265  0.89 1,119 ‘1,38 1,748 1.81 . 2,284 2.08 2,636
2030 1,265 0.89 ' 1,119 1.38 1,748 1.81. 2,284 2.08 2,636
2035 1,265 0.89 - 1,119 S1.38 1,748 1.81 2,284 2.08 2,636
2064 1,265  0.89 1,119 1.38 1,748 1.81 2,284 2.08 2,636
Avg. Annual Benefits 1,108 1,729 2,260 2,608

» , . T0: _EAST COAST OF SOUTH AMFRICA '
19951 " s30  o.62 327 0.96 510 1.25 665 1.45 767
2000 563 - 0.62 347 0.96 541 1.25 705 1.45° 814
2010 563 0.62 347 0.96 541 1.25 705 1.45 . 814
2020 563  0.62 347 0.96 541 11.25 705 148 814
2030 563 0.62 347 . 0.96 541 1.25° 705 1.45 814
2035 563 0.62 347 0.96 541 1.25 705 1.45 814
2044 563 . 0.62 - . 347 0.96 541 1.25 705 1.45 814
Avg. Annual Benefits 343 ' 535 698 805

First ycar of project life.

1

zhcnvfitq arc restricted to n S4' channvl,dopth because -of 1imited depths at ports in the
ltn]y region

Tntnl saving:
roundinp
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may not exactly cquni the product of unit savings times tonvage due to




‘180._ CoalkExports. No

channel zt Mobile on co

the commerce through’th
Benefits on coal export
project at Mobile due t
‘ information oh benefits

181. Summary of‘Transp

benefi;s can be reulized'by providing a 45-foot
al’exports to Jﬂ;a“. It is more economical to route

=)

! "
= ?

Panama'Canal ressels Suitable for this waterway.
s to Italy are restrlcted to a 54-foot channel
Detailed

for coal-ekports are presented in table F-55.

o limited depths at these foreign ports.

ortation Benefits. jEstimates-of.the future annual

commerce and transporta
economic life for’the'c
These estlmated future
’equivalent benefits usi
. project life._ A summar
attributable to the var

F-57. '

182.
'benefit/cost ratio for
completed; IhertOtal‘n
recommended.SSffoot pro
annual cnarges are $22
enhancement'oenefits of
total benefit of $30,80
demonstrates that the r

project iife.-7

183, Land Enhancement

‘An.anaiysis"of‘na

»028, 000

Benefits.

tion savings for selected years throughout the
onsidered improvements are presented in table F-56.
annual savings were converted to average annual

ng ‘an’ interest rate of 6-7/8 percent over the 50—year
y of the_average annual equivalent benefits

ious considered Channel'depths is presented in table

vigation benefits is presented herein to test the
the first year (1995) after the'project has bee
avigatlon benefits that would occur, with the

Ject 1n place, is estimated to be $28,1006, 000 The
This would ‘give a BCR of 1.3. TIf the land
82, 697 000 are added to the navigation beneflts, a
3,000 is realized._ The BCR will change to 1.4. This
ecommendedtproject is justified at beginning of the

For a 55- foot 1evel of development it is

proposed that 34 630, ,00
i.the~upper bay channel‘h
to Brdokiey. pit’is est
’ beiusable for industrig
value_by an»amount eQUa

.the‘least:COstly methoc

0 cub1c yards of the new work materlal dredged from
e deposited inside the diked disposal area adjacent
imated that the ‘1047 acres. of new fast land would
1 or commercial’ purposes and would be enhanced in

1 to the cost of providing the same improvement by

5
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(Thousands) .
: 1975 1986 1995" 2000 2010 2020 2030 2035 2064
Commodity Tons Savings Tons Savings _Tons VSav:lngs Tons Savings = Tons Savings Toms Savings Tons Savings Tons Savi%s Tons quings
v 45-Foot Channel Depth. . ' - L
Iron Ore 3,411 $3,204 3,755 §$3,532° 4,180 $3,931 4,465 $4,206 5,203 $4,892 5,994 $5,637 6,846 36,440 7,473 §7,030 7.a73' $7,030
Coal (imports) 371 382 896 923 . 896 923 896 923 896 923 896 923 - 896 923 8% 923 896 . 923
Coal (exports) . 7722 745 4,757 4,592  5,299° 5,116 5,623° 5,428 ~ 5.623% 5428 5.623° 5,428 5.623° 5.428 .5.623° 5,428 - 5,623% 5.428°
TOTAL _ T 4,554 $4,331 9,408 $9,047 10,375 $9,970 10,987 §10,555 11,722 11,243 12,513 511,988 13,365 §12,791 13,092 §13,361 13,992 513,361 -
A » o ; - . 50-Foot: Channel depth - ) ‘
Iron Ore 3,411 $4,553 3,755 $5,005 4,180 $5,571 4,468 $5,955 5,203 $6,932 5,995 s7,9aa 6,846 - 59.1§a 7,473 $9,959 7;473”'s9.959
Coal (imports)  171. 597 ° 896 1,461 896 1,441 896 1,441 896 1,441  .896 1,441 896 1,441 896 1,441 896 1,441
Coal (exports) 1,458 1,732 8,93 10,637 9,952 11,850 10,560 12,574 10,560 12,574, 10,560 12 574 10,560 12,574 10,560 12,574 10,560 12,574
TOTAL 5,240 _$6,882 13,585 $17,083 15,026 $18,862 15,924 $19,970 16,659 $20,947 17,451 $22,003 18,302 §23,139 18,929 $23,974_ 18,929 $23,974
. o . ' 55-Foot .Channeerepch ) : - . o P L
Iron Ore 3,411 $5,100 3,755  $5,611 4,180 $6,245 4,468. $6,677 - 5,203 .$7,772  5.995 $8,956 6,846 $10,230 7,473 $10,845 - 7,473 $10,845
_Coal (imports) .. 371 780 896 1,883 . 896 1,883 896 - 1,883 896 1,883 896 1,80. 89 1,883 89 1,883 896 1,883
| Coal (exports) 1.458 2,928 _ 8,934 17,923 -9,952 19,973 10,560 21,192 10,560. 21:192 10,560 21,192 10,560 21,192 10,560 21,192 10.560° 21.192
~ TOTAL 5,240 §9,808 13,585 §25,422 15,028 $28,101 15,924 $29,752 16,659 30,847 17,451 $32,031 18,302 §$33,305 18,929 $33,920 15,929 533.920.;
o ; S o . . _ .60-Foot Channel Depth ’ v o : ‘ o A S
Iron Ore . 3,411 $5,315 3,755 $5,846 4,180 $6,507 4,468 $6,957 5,203 $8,097 5,995 $9,332 6,846 $10,658 7,473 11,634 7~7.473 s11 634
Coal: (imports). 719007 896 2,175 896 2,175 . 896 2,175 . 896 2,175 . 896 . 2,175 896 2,175 .. 896 2,175 . .89 2, J19s
Coal (exports) 1,458 3,519 8,934 21,534 9,952 - 23,989° 10,560 . 25,454 10,560 25,454 10,560 25,454 10,560 25,454 10,560 25,454 10,560 - zs,asaigi‘
. TOTAL 5,240 59,734 =13.585«sz9;55§ '15-035.532k571 15,924 $34,586_ 16,659 §35,726 11,651:$36.961- 18,302 $38,287 18,929 $39,263 18,929 §39,263 '
life. o . . L - A . L. Lo . Lo

A‘lFirst year of pmject

TABLE F-56

SUMMARY OF ANNUAL VOLUME OF TRAFFIC AND SAVINGS g

2Does not include tonnage to Japan because there are no benefits for a 45-—foot channel depth on this traffic._ .




TABLE F-57

. SUMMARY OF AVERAGE ANNUAL NAVIGATION BENEFITS FOR ALTERNATIVE CHANNEL DEPTHQ INVESTIGATEDl

XA L
.s_xypuaddy'

| Type of Commod1t/ T 2 ',v;'t‘yi: Benef1ts for vary1ng4ghannels (Depth in feet)

A'Commerce through bulk term1nals above I-10 tunnels -ﬁé .50 : 55 - o 60
Iron Ore (import) . S $2,203 ,000 2,971,000 $3,484,000  $3,611,000 .

“Coal (fmport) ' 923,000 1,441,000 1,883,000 _2,175,000

" Sub-Total K o s3 126,000 $4,412,000 $5,367,000 $5,786,000

Commerce through bulk term1nals 1n Mob11e, below
I1-10 tunnels . . : '

. Iron Ore (import) = . $2,570,000 - $3,792,000 $4,098,000 $4,290;000 - -

Coal (export) . . 5,371,000 12,440,000 20,968,000 25,184,000
‘Sub-Total - . $7,941,000 $16,232,000 $25,066,000 $29,474,000 -
Total Benefits for Mobile - .. $11,067,000 $20,644,000 $30,433,000 $35,260,000

lproject life 1995-2044 with interest rate of-6-7/8 percent.




184. The accompliShmentvby'local interéstS»of the work described abnve
- would involve the cost of dredging material'from_the nearest available .

source; These costs are estimated and shown in table F-58.

: TABLE F-58
LEAST COSTLY ESTIMATE OF LANDFTLL AREA

Dredging . _
Dikes (4,000,000 c.y. @ $0.7/c.y.). % 3,160,000
P11 (30,630,000 c.v. @ $0.75/c.y.) - 22,973,000
Dike Shaping & Dressing e ': E . - 28,000
Waste.Weirs. : . o '-:g ~.17,000
Revetment ' ' o ,‘. . i'__ S 3,73&,000._
SUB~TOTAL - 829,912,000
Contingencies @ 157 . - .. 4,487,000
Engineering & Design @ 3% L _ ' . 032.000
Supervision & Administration @ 5% ~ - 1,772,000

TOTAL FIRST COST , 5 ~ $37,203,000

The‘estimated capital value ofvenhancement, as shown above, wduid be
.$37 203,000. This converts to a value of approximately $36,000 per'acre
' which is substantially less than the existing market value of land
'“($65 000 to $100,000 per acre) in the area. Average annual equivalent
benefits over the life of project (50-year @ rate of ‘return of 6-7/8

' '.percent per annum) which includes annual ‘maintenance of»$44,000-wou1d be
" §2,697,000. - |

- 185. Supplemental Navigation Benefits. ' The present channel dimenSidns‘

‘would soon create traffic delays due to the indicated traffic not being’
able to pass unconstrained in the bay channel. Supplemental savings to
shippers calling at'Mnbile'would'result from widening and deepening the main
bay charnel. Annual costs for delays were computed and used in Section D

to optimize the channel width designS' hoWever, these are not necessary to

establish feasibility of the selected plan.
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e

navigationaandﬂland3enhancement for each level of development of the Mobile

.PrOJect

Summéry‘of.Total Benefits.

Average annual equivalent benefits for

‘ship;channel arebsumhar

ized in table F- 59

‘TABLE F- 59 o
1

. SUMMARY - O

F AVERAGE ANNUAL EQUIVALENT BENEFITS

Transportatio

ition {”Land Enhancement IR ‘
o Depth ‘Benefits | - " Benefits Average annual benefits ($)
- (feet) - : "'1 &) I : 1€)) : Total Incremental
i *45J?'~\z*.11306710003~3. . 1,530,000 12,597,000 -
50 20, 6445000_' 11 23002,000 22,646,000 . 10,049,000
S5 730,433,000 | 2,697,000 33,130,000 10,557,000
.60 - .[;35 260, ooo;f" 3,696,000 38,956,000 5,826,000

1Beneflts based on 6 7/
(1995—2044) :

BHpercentpinterest rate'and'SO—year'project life

‘1",’SENSITIVIii?of'BEﬁEFii ANAFYSISJTI

“'l*msteel mills in 1986. f

' }tfproject life.,

.thought ‘to, be conservat

General

' frecently to incorporate
' relating ‘to: future growth trends result in lower benef1ts to the project
lif more liberal trends vere. adopted

.{changes at this time in

Alternative Source

The app]oach to the benefit analy51s in this report is

Lve based on information which became available too
into the report. Also, the’ conservative assumptions
than
Information is. not available to allow

the report ‘The impact of the assumptions on projecc .

: benefits, as well as other changes wh1ch will be 1ncorporated into later

”flﬂreports, are dlscussed Jn the paragraphs ‘that follow.

df7Japanéée'ccél It is expected that approximately

9 7 mlllion tons of coal will be exported through Mobile for the Japanese,

The avera

This will increase to 11 5 million tons by the year

aﬁf,ZOOO and remain constanj thereafter, during the 44 remalning years of the -

ge annual benefits on this coal that could be

Appendix 5 -
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realized by providing a 55-foot channel depth at Mobile would he.$10.356,000.
If the source of supply was diverted from Mobile,where it w0uld be supplied-

from Australia, Poland, South Africa, etc. the auerage annual benefits for-¢:_"

the 55-foot project would decrease to $20,077,000,'giving a_BCR'of .91.

189. Coal Imports. . The base year tonnage for this c0mmod1ty was accepted

‘as 896, 000 tons based’ on a lO-year contract initiated for the 1mportat10n

of South African coal in 1977. At the time the information wasAootained,

- . there was no indication that imports would increase.» Therefore,. the.annual
tonnage of 896,000 tons was held constant throughout the per10d of analvsis
Imports of this commodity amounted to about 1,600, 000 tons in 1978 Contacts
with company officials’ d1rectly respon51ble for these imports: revealed that
the increase in volume was due to spot purchases of coal from Port Kembla.
Australia which is’ located about 50 miles south of Sidney The officials
'indicated that, because of the price and quality of the coal, the conpany’s
long-term plans are to further increase this import: tonnage beginning in 1979.
The off1c1als further stated that the most probable method of prOJecting v
these imports would be to increase the movements at a decreasing rate of -
growth throughout project llfe. The spot purchases of this coal, as well as

the ava1labilitv of only one year s data, was not believed to be suff1c1ent

Jjustification for increasing benefits to this.commod;ty.t However, if.imports

continuve to increase‘as‘stated by the company'officialss'thefreport should
consider additional benefits based on the increaSes in these imports. The’
procedures used to project these movements will'be deternined if and when:
.the future increases can be supported The *ncrease from 896 000 tons to

1, 600 000 tons without projections. would increase the benefits by about :
$2,500,000 ($3.50 x 704,000) for a 55-foot channel- at Mobile. This benefit.
considers the use ofaa"36,000 d;u.t;_vessel'for the existing QO—foot channel
and a 110,000 d.w.t. vessel for a modified 55-foot channel..'Additional

computer runs will be necessary to determine actual benefits.

190. Coal Export Projections. Coal exports were projected to.increase at a

compound annual growth rate of 1.2 percent from 1975 through,ZOOOAand remain

constant thereafter. In order to test the sensitivity of this assumption,

Appendix 5
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the annual export tonnage was also projected to increase at a compound

annual growth rate of 1.2 percent throughoul the period of ana]y31s, -and

,alternatively, to increase at 1.2 percent: through the year 2000 with a
‘declining rate of growtl thereafter, such that, by the end of the period of
analysis, the rate of annual growth would be zero. These alternative

~ Projections would both 1ncrease project benefits resulting in additional
vaverage annual benefits of $2 3 znd $1.5 million. respectively, for a.

55- foot channel 'depth. Benefits to other channel depths would show freater
increases- for deeper channels: ‘and smaller increases for the more shallow

' channel depths under study. 1i'

191. Vessel Costs. ’Vessel operating costs "at sea" and "in port" for

~ foreign. vessels are based on January 1977 costs furnlshed Fy ‘OCE. With the
inflationary increases in fuel, labor, and construction costs, it is ‘
unrealistic to assume these costs are representative of costs being incurred
at 'this time. However, there is no acceptable procedure at this time- which
vwill -allow updating of these costs. Any increase in these ‘costs would

result in increases in’ benefits to most commodity movements.-?'

192. vraffic Delays. U der existing conditions, vessels will- soon encounter
delays because of traffic congestion. Modification of the width and depth

of the channel will reduce or eliminate these delays. Annual costs (benefits)
for these delays have been computed and are shown in Section D; hOWever,
benefits have not been included in the recommended plan since they are not

. necessary to establish feasibility.

SUMMARY OF ECONOMIC ANALYSIS |

193. ‘- The estimated annual-charges, the estimated annual benefits, and the
ratios of benefits to charges summarized in table F- 60 indicate that the
proposed plan of imporvement to provide a 55-foot main bay channel and

entrance channel to Mobile Harbor»is economically justified.
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- TABLE F-60

'SUMMARY OF ECONOMIC ANALYSIS

" Project

~ Depth ‘Annual Charges " Annual Benefits  Net Benefits .‘BCR-
(feet) (8) ) : BN ¢ N —
45 -9@195.000 12,597,000 3,402,000 1.4
50 15,252,000 22,646,000 7,394,000 1.5

55 22,028,000 33,130,000 11,202,000 1.5

60 - 34435,000 | 138,956,000 4,521,000 - 1.1

AVERAGE ANNUAL BENEFITS AND CHARGES AT 7-1/8 PERCENT INTEREST RATE

194 The average annual equivalent benefits based on an interest'rate_of3
A 1/8 percent -for each commodity that would benefit by the proJect for the

various channel depths considered is presented in table F-61.

195, - Average annual equivalent benefits for navigation and' land enhancement3
- for each level of development of . Mobile ship ‘channel baced on an interest . .

' rate’ of 7-1/8. percent are Summarized in table F 62.

196. The estimated annual charges;'benefits and ratios of benefits to
charges, based on an interest rate of 7- l/8 percent is Summarized in table
Fo63. . _ .

'197 lhe change in interest rate from 6-7/8 to 7- 1/8 percent did not
significantly affect the BCR. For the recommended 55-foot channel. the
~annual charges. increased from $22 028,000 to. $22,833,000 -and the benefits
increased from $33 130, 000 to $33 159,000, ‘The BCR remained at 1_5
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TABLE F-61

SUMMARY OF AVERAGE ANNUAL NAVIGATION BENEFITS FOR ALTERNATIVE CHANNEL DEPTHS INVESTIGATED

: jype of Commodi;y

‘vCommerce through bulk terminals above I- 10 tunnels 2_: ﬁé_ .50 .33 60 _
Iron Ore (import) 52,193, 000 $2 956, ooo 1$3,452,000  $3,592,000
Coat—(import)— 9231900______;.441 000 1,883,000 2,175,000
Sub-Total 43,116, 000 | $4,397,000 - §5,335,000  $5,767,000

- Commerce through bulk termlnals 1n Mobile, below

I-10 tunnels : , _ .

"Iron Ore (import) $2,558,000 . $3,775,000 - $4,081,000  $4,271,000
Coal (export) 5,369,000 | 12,436,000 20,961,005 23,177,000
Sub-Total $7,927,000 -~ $16,211,000  $25,042,000  $29,45%,000

_ Total Benefits for Mobile | $11,043,000  .$20,608,000 _ $30,377,000  $35,215,000

;Benefitsvfor varying cﬁénnels (Dgp£h<in fget)

lproject life 1995-2044 with interest rate of 7-1/8 percent.




TABLE: F-62.

QUMMARY OF AVERAGE ANNUAL EQUIVALENT BENEFITS1

Transportation Land Enhancement

Project ' . '
Depth Benefits. Benefits - Average Annual Benefits ($)
(feet) (3) '($)»' Total Inctemental
45 11,043,000 1,579,000, '12 621, 000 =
50 20,608,000 12,065,000 22,673,000 10,052,000
55 30,377,000 2,782,000 -~ 33,159,000 10,486,000 .
- 60 35,215,000 - 3,813,000 39,028,000 - = 5,869,000

1 . . ‘ .
Benefits based on 7- 1/8 percent lnterest rate and 50-year project 11fe L

(1995~ 2044)

| TABLE F-63 . - C
SUMMARY OF ECONOMIC ANALYSIS

Project g : - . Lo
Depth Annual Charges Annual Benefits L Net Beneflts " "BCR
(feet). (%) (%) ($) ;

45 9,419,000 12,621,000; . ":f3;202,000_' 1

50 15,873,000 22,673,000 6,800,000 - 1.4

55 22,833,000 . 33,159,000 . >10,326,0001 ,jI.i_

60 35,524,000 39,028,000 . . - 3,504,000 .-1.1
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MOATI £ WARAOP.AL SHIP CHANNEL ~ WITH EXISTING CHANNEL DEPTH OF 40 FEFY

1710778

WETGHTED AVERAGE CAPARILITY OF VESSELS IN DRY BULK SHIP-FOR.FLAG- 50% UTILIZED

PAYLOAD

FLEFT NUMBER OF VESSELS , [ CAPABILITY FACTOR=-
S17F ©IN FLEET’ PER VFSSEL TOTAL PAYLOAD
(DWT) R (SHORT TONS) (SHORT TANS)

15000, 194, TI6120T 317R73Cs
17000, 177, 1R278. 3235277,
20000, 22?2. 21504, 4TT3R88,
23000, 245, 247300 60SBT52.
26000, 2R2. 27955, ‘7883366,
29000, 304, 31181, - 9541375,
- 32000, 334, Ienn6, 11491737,

36000, 247, 38707. - 6540678
39000, 151. 41633, 6331853,
43000, 105, 46234, 4A546528.,
47000, an,. 50534, 4548096,
‘52000, R3. 55910, 4640563,
56000, 89, 60211, 535R797.

61000, 92, 65587, 6034022, °
€5000, - A6 69HRH,. £010368,
70000, 8n. 75266, 6021120,
75000, 62, AN6G0. 49996R0 .
E1000. a0, “ AT091. 3683648,
8A000, ?9. 92467 2681549,
92000, 30, 9RY1 K 2967552,
9RO0N, a1. 105370, 3266458,
104000, 31. 111821, 3466445,
110000, 31. 118272, 3666432,
117000, 28. 12579¢€. - 3522355,
1723000, ?5. 1322504 3304240,
130000, r ' 139776, 3354624,
_ 137000, 2. 147302, 2240653,
= 146000, 20. 154629, 3096576.
7 151000, 21. 162355, 3409459,
1 159000, 19, 170957, 3248179,
L& 166000, 15. 176483, 2677248.
o 176000, 19, 1870RS. 1870848,
e 182000, 3. 195656. 587059,
TOTAL 3224, 2967552, 152318180,
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MORILF HAGROP.AL SIP CHANNEL WITH EXISTING CHANNEL DEPTH OF. 40 FZET 1710/7R

DRY HIILK SHIP=FNR.FLAG- 50% UTILTZED -

© VESSEL SPEER’ 15,0 K G
L WEIGHTED AVFOAGE NISTANCE OF HAUL -

18,0 KNOTS

AgEe T

3593 ¢

w00

HOUVLY HOURLY TOTAL IMMFR-

. VESSEL TOAVEL . SFA PORT PORT VESSFL  SION
QRIZE  DRAFT TIME COST TIME COST OPFRATING FACTOD
{(DMT) (FT) (485) - (%) (H]) (¥1 COSTS (%) TON/FT
15000 29 Pxa 3&a 101 282 133314, © 8]]
L7000 30 2ma 27 10] 292 13R”M3A, . 9)e
20000 3] 298 4n] 102 - 300 - j4a700A, 0 1017 -
23000 32 PHA 427, 103 APT L 1SRRAT, 112e
200N 0 23 . 2AR 486 e 268 1664704 1274
29000 34 PRe 4¥} 195 363 177719, 1327
32000 36 - PHR  50G  10A T L2799 JRETRE. - . 1430
/000 36 PRA . San . |07 s loewp)R,’ 1532
Igene 27 AR RSk ¥nR 417 205097, 1830
43000 s PRR K77 109 424 212139p, 1729

. al00n 19 PRA . 5G4 1180 . 438 219p32. 1242
s2n0n 4 P2RR 816G 112 451 PrRTHGL, 1945
SHENAN 4] PhE A4S 113 465 P3RENS, P04H
TALNDOD 42 PR 66T 14 4873 P64T1SH, 7151 -
LARO0N .43 2RAR TAN 1164 495 255020, - PS4
T -7n000 46 . PHB 721 117 S07  PAK9RT,. 2357
- 75000 4% PHA 738 1]A. S18 PT3R8R, . 246D
TRl100n 4k PRR 7600 120 - 5337 Purkan. - PR3 .
CBAON0 T 4T L PRR THI L 1227 849 202482, 2REkA
Y2000 . 4R - "PRA Rl4 | 174, 572 . 305340, 27897
CORN0N 49 PHA L AGLS | 128 894 317kl payl
104000 S0 2R RT3 127 U RLG4 . 3294072, L2975 -
110600 51" 2RA- 498 © 129 63] w003, 3NTR
S 117e6n 82 . pam. 923 . . 13L 64s | 38AT12, . 31A]
©123000 7 0537 TI2KR Qe2 TR 6AL . 38L209, . YN
CO1R0000 S4 2RA I9AP 135 £73 0 3FTYll. . AaRr
137000 - 557 2x#  GHA L 137 ¢ RBS . 376A45, “34910)
JlesNO 567 0 28%  9GK 139 69K - 3R4IRA,
181000 &7 PRA 1015 lal “706 391866, - RKYE
1890007 SR 2P 1109 -16F - 7853 aPI0TY,
166000 89 28R 1147 - 145§ . 7SR 434A06, - 3902
1740600 . 7&0 ° PRR 118) : 148 7R3 UAS136A, 16006 -
1R2000° A1 2%k 1219 }80 . 7RI 4ARS22, - 4109
COMMODITY  IRON: ORE (IMO) -

6320NAUTICAL MILES

‘R.27  B.71

L3025 . 3035 3.46 3087 R0

T 2485 73,03 3L120 3.21 ¢ .an

2eT27 12479 . 2.R6 . P.94  TRy07
FTREL T 2,70 P.TT T 2484 7 2,97
TPaSA 2462 2469 2,75 2.8
© 2449 7 2455 23Rl 2467 2uTu
TPel2. 26T 2,53 2.A0. Pu6h-

L P83 PU4B 2,54 2 39 L D.kk 2
L2440 2065 2050 772,56 2462 2,610

NET-TON COSTS (DOLLARSY
R A R e L Y LY Y P
LIGHT=-LNARED Rv. .-~ -
FULL #5800 s30 00000003 00003000030008D

LOAD  1=FT  2=FT  23=~FT  4=FT - 5-FT

11.05

9.2¢ Q.74 10,35,
T.57 T.97 2.462° A.0] Q.47 16)2
CAeBS T.18 . 7.3 7.97 P.th | Qs
fe3b T YA 6.7 T34 U 7.6 £,16
S04 . £¢25 K.BE RLRA . T.260  T.eS
SehY. 5,94  £.22  6.52  AGRS 7.7
Se43  S,ART 8,93 E£.P1 . &,.%2 K R&
%.13 Sl S.57 S.R2 f.00Q &.19
T4.G0  5.09 S.31 0 S.S54 | SRR g,nR
hebD L JTR 4L.97 - S.1R 0 S.41 5.4
4,34 6,80 4,88 4,HT T 5,08 %1
Ge10 4.2 L.l 4,87 4,78 4.3
3.9 0 G100 6,25 4.4) 4.50 et
3.77 3.9» 4.04 4,18 4,34 4,3
3710 3.R3 3.97. 4.1} T S A
3.55 T 3T - 3,79 3492 0 4l0h 6,2
SN 3051, 30827 3,74 3,87, 4.n

T Rl b = TR -2

3.17 326 3,36 3047 3,88
3.09  31R Be2HL L 337 3.e8 0 2
3:02  2.¥0 3,170 3029 T 13,39

<88 2,96 3,06 3.12 . 3.21
?.7Q _. 2-“7 P94 _3.-02 37

2.90  2.56  2.62 T 2.AB . 2,75
Pebbfy o 2eRe L 2«58 ?.F""_ 270




$37w I LAVAD0ES

NN 20 FONYISIU 39VE3AY UILHOL IR

—w0¢4400~ whwfu NOL=d3n

ah\c~\.

»wuu i u-

-3z

o

[X]
-

L1

MNP 28

-

Appondtx:S‘

.191-5‘

SLUNM U°s1  U33d> TVISSIA
G110 S =9V 13°803=dIKS ATNY Aa0
(om]) 36v NOBI  ALIQUI®O0D
eu°t e0°t s6°e 6u9°2 24°¢ e - 601y *LEVOYS 1473 osl ol2l it I3 vovsel
et 9°€E 66°2. 26°¢ 9y°e 09°¢ Yyole *tLveds SYL 89l ~1all 7 09 VounLl
ol°t il Sl Y0t L6°2 . 06°¢2 v8°¢ 20t *tUdsus dSL Sl 9ll Lot 65 duuyywl
L [ 3l % Ysl°E.  60°C 20°¢ s6°2 LA 008¢€. *eElilon TR €al o0ll 2%€ ws - Ouvesl
s1°¢ 90°Y - 6672 26°¢ S¥‘d 6L°¢ 969¢€ - ‘tlvlsSy SulL =1 Stul 27t L5 Uoulsl
s2°¢ 9l°t  .80°E 00°C €6°2 9¥°2 €6SL - °LliLedvy  voy 6tl W66 L7t 95  uwuuwvl
L g ye°t L1°€ 60°€ 20°t - S6°*¢ (1.1 ;% *HLSEEY  S¥9 Lel ugée Lwt S5 vaosel
99°¢C LE°¢ g¢°c- 02°¢ . 2l°¢t 90°€ Lett “rgetely €Ly stl 296 (L% - %S ovuutl
st g9t 6€°t Je°e  ed°t si°t 9492t C*tLmle 199 tel 296 L9 €S vouectl -
69t - 6%°C 69°¢€ 0 S { S 3 22°¢t [6l€ “tyH29Y UL e -1el €26 L7t 2SS  00vslil
du*€.  1L°€ Iv°E 15°t  leo°¢t €L’ 8Lut *GiLcet iI£y oll w6y L9t IS vovoll
L6t ty°t uL°E 09t 0s°t.  1e°C ‘sLed *wlvuot oly Let €LY L9 0s TTNE ) |
Yy 2e°t  09°E  69°C 65%°C 6%°C r¥1 1 ‘tulivt 96S Sel s L9€ . 6% UUWe.
ol 20°% 06°C  6L°E ev°E I6°C 69¢e ‘Sliest aLs LA 213 (9t 8y voule
He'y ol® 10*y 68°¢ L€ 99°€ 999< - Yottt 695 el - e8l L7e L% Y0uYy
l9°9  12°v €l°y 00°9 BU°E - 9L°E .. €992 cLewLée €€Es (1741 09¢L L€ 9y 000y
99y g%y - €€°9- 61°% 90°y  9s°C . u9e2 “25691€ 8ls ull 8€EL Lot S%  00uSL
.g3%e  0L°9  9S°y  6E°Y Se°Y 984 4 L5€2 C9VLALE LuS Lt 2L (e 9% 00002
C .o elte. tece L% - 6S5°9 - 99y o€’y 9522 - *Lu0uueE 467 L 29 0oL L9 €e 000SY
I 0 €0y - Su°v 89w - 25°% 1LYy st *6dcIvd tge oll 199 (9t . 2% 0001y
. £5°9 1€°s - (l°s . .€6°% SL°Y - 6S°Y 8vu2 - °SulyLe S99 €Ll S99 Lot 18 G009s
AN ) 1s°s 0€°*S ~ 0l°S  co'vy SL*Y $%61 ‘o6us¥e 159 ettt 6l9 (%€  uv  aoves
©SL°s 6d°S  59°S - 2Zv°ny . 2¢°S €O°S evul *UgutSd yew ottt 265 Lot 6t 000LY
95°9 L2°y . 10°Y - 9L°s 95°S - €E€°S 6Ll *eodund  9dv. eult LS L9e 8¢ 0VUEY
0L eL®y.  €7°9 - SI°Y -16°s 6§9°9 0€91 ‘d2uLed il sul 5SS 7€ . LE 0006t
o oL 90°L - SL°9 999 _ 61°9 26°S - £e€sl “tod6dd 66t Lul  09S 1% 9t duovt
- 98d 95°L Oc°L  L8°9 1s°9 0€°9 0€ol LeIvid 6L€ 9l 605 Lot St 09uee
B S 122 9S°L 1¢°L  69°9 09°9; TECET —7959550¢ £yt Sl €uvy—EvyE e 000aE
LY°8 (LA 86°L 0s°L - S2°¢ €6°9 weel *Eiveesl S»E sl SS% i9%¢ . EE 00092
05°6  Ho6°d 1s*y 80°8. ul°l SE°L 02t fudLiul  L2¢ evl 129 (9t € . ulueEc,
.okl 6L°6 G2*6 9L°% €c'e %6 L L1vl “lesoll 6VE vl [0 L% 1€ . Jvoie
€L°T1 86°01 9E°Ol 91°6  S2°6  6L°Y °16 °2€5091 6l ol wvl€ 19t (1 00941
¢gel lo°<cl. ge~1t - 19°0t . e~ o- 0%°s Iy *6999S1 e¥e . lul 2%t Lt 62 LuuSt
L3=§  L3=% Li=t 1i=2 »uo— Rdq b S L4/NCa {3) SIS03  ($)  (Se=) i3}  (Se~) (is) (Qei)
cesescasesRseIBFORRA0GOIRSRRsO0se TN dCilv2d INIivaded - 150D 3ala 130D anid laver  =Ll>
Al 03Gve1=1-SI NCIS - T3933A levd deus Te3  aAgal ey A
0.000000000000000....0ooootoooootot‘ooo -z3an] 7404 ATl - aSe" - )




9-1-1
¢ xypuaddy

VF
SI?F
(hwT)

15700

17000

20000
23non
26000
?90an
Iznan
R/NNN
ynnn
a3nipn
arnnn
c2nnn

TRANNND

alnne
ASONDO
79000
75006
Riann
AHOCO
Q200
LTI
1nannn
yinnne
117400
123000

120000

137000
166000
151000
159000

S 1ARNOD
174000

182000

SSFL
NRAF
(FT)

29
30
A1
3°
33
34
35
16
a7
Ik
39
4N
4l
u?
a3
[N
us
ubh
a7
4R
49
50
S1
-4
S3
Sa4
.59

56

57

S8

59
A0

51

COve

V¥ SSEL SPFEn . .
WETGRTFD AVFRAGE NISTAMCE OF HAUL

MORILFE HARROU.AL SHIP CHANMNEL

TOAVEL

T Ti~fF
(=2%)

A3
AR

LeERe

&3R

(38

AR
AR
A3R
PR
A3R

638
A3R
AR
£IK
AR
£3a
FAm

638

A2
~3R
AR

~2R

£1a
Py ]
L]
&3R
T
T
6k
FAR
R
AR
Y

NnITY

(%)

R LA
T8
401
a7
LSS
(8%
ana
Qaf.
552
s77
S%a
A19
~uS
6T
700
121
738
760

TED

nla
R4y
RT3
RONR
921
Q4?2
9&2
sun

99k

1015

e

1162
11A1
1219

- HOUPLY
SFA
COSsT

PORT
TIMvE
(H2S)

101
1M

EUra

1n3
1na

105

106

107
104

109

16

117

113
114

11k
117
1172
120

122
124
125

127

129
17

133

135

137
136
la1

163
. T4aS

168

- 150

HOURLY
HORT
CosY

(%)

%2
292 .
- 3ng
aA>7
KIAN
AR
379
300
411
I
43h
4S)
uhsS
el
AL
an7
518
537
[YA®)
s7?
L1
Ala
A1
fuR
Y0
Y]
=S
. 606
A

753 ..
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100N NOF (TwD) .
NRY QLK SHIP-FNR, FLAG- S0% UTILI7ED

1540 KMNTS

TOTAL

VFSSFL
QOFRATING
COSTS (%)

PANKKS,
PT0R0A,
2RTAGT.
INKNSN,
3PRIEG,
66208,
VEGELE
REYA KIS S
anpitk,
Lla2hs,
GPRASA,
4651351,
LA3969Q,
RTAS TR
50627,
519221,
AL+ Tn,
SaHk739,
SRAGIE
Syn15i.

£)13247. -

AIGRAR,
HQ4P203,
LAT3RIG,
ARATRI, .
TN66R3,
7inGh4,
733336,
TuhCRAY
15073,
£InI56,
RARCLY, -

CMG5ANG,

=P34

Jvvros
SION

FACTOR
TON/FT

8]l

1017
11en
17274
1327
1530
HER
1630

1739 .

1ka?

186% -

206%
2181’
2254
2357
2460
25671
PEEA
276G

2872

2a7s
npTe
31%1
ARG
QA3IRT
3550
3543
B TX-T
3800
Iun?
L6005

4103

GS&ENAUTICAL MILES

WITH EXISTING CHANNEL DEPTH OF 40 FECT

1710778
NET=TON COSTS (DOLLARS)

CHOBOVOORDIBTLOVRDODHVDOVBOTLBDODDOODOD

LISHT-LOADFD RY .

FULL LR LA -2 2 2 -2-2-1-2-2-2 2-1-2-3-3-Y-X--%.%-%-3-7.7.2-%.3-3

LOAD

1R17
1681
13.37
12.38
117

11.11

HEEYL) |

SIne]
V.55 .

H,97
hotsS
T.97

7.71
7.33

1.27

Ao9D -
PN
CR.31

~.13
S.47

S.82.

5.68
5.56
Se.3%
5.21
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SECTION G

CIVISION OF PLAN RESPONSIBILITIES







project areas.

SECTION G

|DIVISION OF PLAN RESPONSIBILITIES

1. 'Reaponsibility ior development of the selected plan 1s divided be-

channels and harbore

areas, certain other

' tion.

‘tween. Federal and ncn-Federal interests in accordance with estab]iahed '
'policy and guidelines.. The Federal government may construct or improve

to’ meet the requirements of shipping, while non-

' Federal interests are responsible for terminal facilities, berthing

‘components, and specified items of local coopera-

'.f2. The United States would design and prepare detailed plans, dredge the
“jimproved gulf and bay channels and turning and anchorage basins, and

maintain the improvement to project dimensions, after Congressional

authorization ‘and funding.

‘3. . Local interests wou1d~provide<all;landa;.easements and rights-of-way;

all relocations and alterations of utilities; all retaininp-works and

stabilizationvmeasures required_for disposal of dredged material; and

depths in all berthing'areas commensurate with those provided in related

evaluated at $33,l30

ﬁ. - Total average'annual benefita for the 55-foot selected plan are

000 including $30,433, 000 navigation benefits and

- $2,697,000 land enhancement benefits._ Navigation benefits are considered
. to be of a general nature and land enhancement is . considered local, The

benefits are aummarized and allocated in table G-1.
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- TABLE G-1

ALLOCATION' OF BENEFITS

‘Average Annual Value

Type'of Benefitj‘? {4» _.Total General.: ,pLocai

Navigation | R 330,433,00'0."‘ $30,'433_,'ooo.' | -

Land Enhancement . | - $ 2,697,000 . .;“ 1.;'. 3$2;697,QOQ
Total R 1 $33,130,000 ‘$30,433,0oo:,i | 525697,ooq;
Percent = - l”f' - - 100 L " 51.91. _fi"f" 8.1;

5. The first cost of general navigationefacilities'forftbe seleCted g
55-foot channei plan considered herein for the Mobile segment, excluding_
navigation dids, is to- be borne jointly by the United States and local
interests. The apportionment is based on the tatios of "general" to
"local benefits", According to the ratio of general to local benefits.
derived heretofore, 91.9 percent of the first cost of general nav1gation'
facilities would be borne by the Corps of anineers and 8.1 percent by

local interests.

6. The President, in his June 1978 water policy message to Congress,
proposed'several changes in cost-sharing for water resoprces projects to

allowAstates to participate more actively in project implenentation deci?

sionsg, These changes include a cash contribution from. benefiting states
of 5 percent of first costs of construction ass1gned to ‘nonvendible
pcoject purposes .and 10 percent of costs a331gned to vendible project

purposes.

7. Application of this policy to'the Mobile Harbor‘projeét‘requires'a

contribution from cthe state of Alabama of “an estimated 814,232, 0()0 in . ' ‘
cash (5 percent of $284,635,000 total estimated project first’ costs o
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assigned to nonvendible project purposes, based on 1978 price levels).
Other items of local cooperation would‘nqt be affected by this additional

requirement. I recommend construction authorization for the selected

plan in accordance with the President's proposed cost-sharing policy.

The allocation of financial first cost between Federal and non-Federal

interests is shown :in table G-2.

TABLE G-2

APPORTIONMENT OF FIRST COST
(OCT., '78 PRICE LEVEL)

Federal first cost

Corps of Engineers

(91.9% of $276,653,000) : $254,244,000
U.S. Coast Guard (Aids to navigation) ' 93,000
Non-Federal Cash Contribution -14,232,000
Total Federal First |Cost : '$ 240,105, 000

Non-Federal first cost

Cash contribution ( 8,1% of $276,653,000) $22,409,000
Dredging and Dike Construction $ 7,889,000
Cash Contribution (5% of $284,635,000) : 14,232,000
Total non-Federal First Cost | 44;530;000
Total Project First [Cost : $284,635,000

8. The presently estimated additional Federal annual maintenénce is
$1,424,000 which includes annual costs to the U.S. Coast Guard of $4,000

for maintenance of navigation aids. The estimated non-Federal avérage

annual maintenance is $304,000.

————
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